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On Terr£siriaJ or Epigeic Deposits on the surface of the 
Morea. 

By the term Terrestrial or Epigeic deposits, we mean all pro- 
ducts formed on an emerged part of the surface of the earth. 
Though their loose texture exposes them to destruction during 
all great movements of the soil, there is no country where they 
ought not to be able to preserve themselves in some localities. 
In every region of the globe, a series of deposits of this nature 
should exist, more or less ancient, more or less coniinuous, 
parallel with that of marine deposits. Their age reaches back 
to the first emerging of solid rock, and their composition entirely 
depends on its nature. 

The Morea had already partially emerged at the time of the 
deposit of the tertiary gompholites, which, in our opinion, re- 
semble the nagelflue of Switzerland; g^eat dislocations, up- 
raisings from 1000 to 1900 metres, accompanied their appear- 
ance, entirely changed the form of ihe surface, and the anterior 
epigeic deposits must have almost entirely disappeared ; but, in 
commencing at this epdch, the Morea having assumed, as we 
are going to show, the principal inequalities of its surface, we 
ought to find in it some epigeic deposits of the sub-appenine 
period, and all those of the succeeding period even to the pre- 
sent time. 

The period which we embrace, accordingly, comprehends rot 
only the sub-appenine epoch, but also that of the various up- 
raisings which have given to Greece its present physiognomy, an 

VOt. JtVllI. NO. XXXV. JANITARY 1835. 
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On Ttrrtatrial or Epigeic Depoiits 

e&ixx. produced not by a single movement, but by successivi 
upraisings, and, in Bhort, the present epoch.* 

Before entering upon this new series of facts, we shall take 
a glance at the aspect presented by Greece at the moment when 
the deposition of our tertiary formations was suspended. 

The Peloponnesus, then, formed an island not so elevated as 
at present, of which, a horizontal curve traced between SOO and 
400 metres above the level of the sea, might almost represent an 
outline. Abrupt mountains descended every where into the sea, 
like the rocks on the eastern coasts of Laconia and a part of 
Argolis, without the existence of any intermediate plain or shore. 

Ii varied only in a few localities of minor extent, such as the 
bottom of the gulf occupied at present by the Ells, where the 
ancient tertiary formation (the gompholites) already raised up, 
formed the high table-land of Mount Pholoe, and bordered the 
base of the mountains. Almost the whole of the Etis was under 
water. Messenia was in the same state, the gulf of which ex- 
tended to the base of Mount Lycacus, between the chain of the 
Taygetus and an archipelago, of which the mountains of Mali, 
between Arcadia and Meeseoia, those of Lycodimo or Tima- 
thias, and the summits of Cape Gallo, formed the three princi- 
pal islands. 

The Gulf of Laconia extended between two long narrow 
chains, as far as the sources uf the Eurotas, and was united to- 
wards the north by a succession of lakes or depressions. In 
fact, those which we see at present (the basins of Tripolitzo, 
Orchomenus, and Phonia), chiefly formed by the crossing of 
the Pitidic anti Achaic, upraisings anterior to the sub-appenine 
deposit, ought to exist since that time in shapes hut little altered. 

The Gulf of Lepanto, bounded by two high chains flanked 
to the extent of 1800 metres by dislocated strata of gompho- 
lite, already separated Hellas from the Morca, and joined the 
Egean Sea by two outlets, north and south of the mountains of 
IVlegaris. 

At that time the Archipelago was studded with almost all its 
islands ; some of them, however, like the low isles adjoining the 

• The preaent epoch is with ub the periode joviiniie of M. Brongnlart, ei. 
cept that ne do not assign fixed limita to it. It commences at the variable 
period, when the surfiu^e and lineaments of a countrv (ibtained the form and 
figure which we at present observe. ^^ 



I 



' nn the Surface rfthe Morca. rf^ 

Continent, and wholly composed of tertiary deposiis, were as I 
yet only shallows. The massive trachytes of Egina, Mithana, | 
Milo, and Santorin were above the water, though not bo elevat- I 
tA as they are at present. Each of these islands remained a 
feentre of volcanic operations, which afterwards elevated and dis- 
dtdered the newer tertiary deposits, and which have continued 
to manifest themselves more or less intensely to the present time. 
" On the other hand, a part of the present basin of the Medi- 
terranean had (teconie terrestrial or lacustrine ; tertiary deposits 
ibid " atterrissemens^ had united islands, inclosed gulfs, and 
|iroduced lacustrine and fluviatiie deposits, the debrM of which 
%e find on the summits of some islands, (as the Archipelago of 
Iliodroma, Rhodes, &c.) 
• In general, however, the narrow zone, having an almost con- ■ 
ttant level, which the tertiary sub-appenine deposit forms roun^ I 
the islands and continents, announces that even at that epoch bH [ 
the great features of the surface of Greece had been delineated f j 
and that a general rise, instead of dislocations, would suffice tA [ 
give it the configuration which it has retained for upwards of j 
fcur thousand years, without perceptible alteration. 

In consequence of what we have said of the priority of de- 
pressions of basins closed or open in the interior of the Mor^ ' 
at the time of the deposition of the sub-appenine formation, it 
is evident that they may include the products of the same period, < 
lacustrine, detritic, and alluvial, again covered by a successitA' 
of deposits of the same nature, formed during the whole peiiod,' 
even till the present time ; but it would have been impossible fotr ' 
m to recognise and study the succession, if recent fractures of the 
ioil had not formed openings, external or subterranean, for the 
watersof the closed basins,and had not in consequence caused their 
idenudation. These different effects, the formation and destruc- 
tion of terrestrial deposits, require, for that reason, a knowledge 
of the singular hydrogeic system of the Morea, or of the man- 
ner in which atmo^lieric water is collected on its surface, and 
reaches the sea by subterraneous passages. 

This preliminary study will at the same time afford us a more 
general and natural explanation of the phenomena of continental 
caverns, and their deposits of osseous breccia ; an explanation 
which does not require, like that of literal grottoes (^see MewxQW 
mi the Action of (be Sea, 9nc. JoumoX (le Gcolog\e,"^oAft">> 
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H Ob Terrestrial or Epigfic Dfpmits 

any hy|wtheses at variance with the causes which are at pi 

in action. 

Hydraulic Lawx nfiniertuil Waters. — The year is divided, 
a great portion of the Mediterranean sbnres, as in the ti 
into two distinct seasons ; the one rainy, wliich lasts from four 
to Ave months, and the other dry ; an observation of great im- 
portance, when studying the whole of the recent dejwsits in the 
Morea. The actual tjuantily of rain which falls exceeds one 
metre, at least on the southern and western s-lopes. One part of 
this enormous mass of water is carried directly to the sea with 
great rapidity, owing to the inclination and denudation of the 
mountains. The surplus is collected in the high enclosed basins 
of the interior, or loses itself in the clefts, with which the forma- 
tion compact chalk is traversed on all sides, and in both cases 
13 the source of the real subterraneous rivers, which traverse 
the mountains, and are poured out on the shore, or below the 
Jevel of the sea. The springs formed by such rivers are called 
Jjy the Greeks Kfphahvrysl, or heads of waters, and these are 
accurately distinguished by the inhabitants from springs of a^ 
ordinary nature. 

The division of the surface into enclosed basins, the 
part being without permanent lakes, is not peculiar to the Mores; 
but is found throughout Greece, Italy, part of the Iberian pen- 
insula, Asia Minor, Syria, in short, in all the zone where se- 
condary formations of the meridional basin prevail. 

In all other parts of Europe, the waters being directed in 
their course by a small number of large inclined planes, unite 
with each other regularly from the ridges of the continents to 
•the sea, or branch out around some principal trunks. Thecon- 
■Bequence of this is, that the geograj^ers of those countries, in- 
- fluenced by forms with which they were best acquainted, and 
by a systematic notion of the formation of depressions or valleys 
by water, considered the regular disposition as a general law, 
and the other as an exception or a mere accident. 

If, however, the regularity extended over the great plains of 
the north of Europe, from the enclosing of the waters, to the 
shape and relations of the valleys, it would do so more com- 
pletely in mountainous districts, where we ought to see basins 
which are divided into stages, again united by clefts, as in the 
whole of the southern zone. The pre- occupation of systematic 
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"ideas, however, was such, tliat these tiere not ueea, anil du n 
even appear, in the pretended topographical charts, which, v 
•BiUBt say, pervert even at this day the external appearances of 
the earth, by a conventional method derived from these very 
hydrographical inductions. 

It is for the geologist to correct such topographical erram -B 
Familiarized with the effects of the dislocations which the cruW 
of the earth has experienced in various directions, he should con- 
sider that the disposition in basins, either enclosed or coinmuni- 
■cating by mere gorges, ought to be nearly general, and that the 
legular establishmeni of the hydraulic laws of the waters, and 
of the connection of valleys, is only the result, in certain coun- 
tries, of the absence of dislocations, and in others the effect of 
the slow modifications of original forms ; — but he should ask ^ 
how these modifications, which, in the upraised and fractured 
strata of France, England, Sweden, and Germany, have con- 
ducted all the water from valley to valley, from the summits of 
the continents to the sea, have not been productive of the same 
tffect in the southern region, where the centre of the islands and 
continents remains formed of hydrographical basins, of all «zes, 
and independent of each other. 

Two causes must aid ia producing this phenomenon, the one 
meteoric, the other geognostic. We are of opinion that the 
second only is applicable to the enclosed basins in the moun- 
tainous regions of Greece and Italy. 

For a basin without a subterranean outlet to exist isolated 
from the lower valleys, it is necessary that there be an equili- 
brium between the quantity of water which falls, and that which 
is evaporated throughout the basin; or, in other words, that 
the quantity of water evaporated at the surface of the receptacle, 
surpass or equal that which falls on this extent, together with 
that which flows into it ; a state of things which cannot exist in 
(he greater part of Europe, and which, we shall prove is not ap- 
plicable to Greece. It may thus be conceived how, independent 
of the continued transportation of the alluvion, the progressivi* - 
rising of the waters produces a communication between the enclose -J 
ed basins and the inferior valleys, as is seen throughout neariyV 
the whole of Europe; whilst in the south and east the saiW-l 
meteoric influenees maintain the equihbrium in the waters of tlie 
Caspian, and the other enclosed Asiatic luVes; av\*\ vVa\,' 



and has now required ■ depth of 40 inetniB, in spite of the tmti\ 
size of its orographicul basin, shows how far the cODditions of 
equilibrium of which we have spoken, are from existing, at least 
in a uiouiiCainous region. 

The dechvities of various enclosed basins are bo steep and 
naked, that almost the whole mass of the rain-water runs into 
the receptacle ; so that it would be necessary to preserve equi- 
librium, that the quantity uf water evaporated at the surface 
ehould be nearly equal to as many times the quantity of water 
fallen, as the whole surface of the basin contains that of the re- 
ceptacle, which is inadmissible. 

For this reason we should conclude, that the existence of all 
these enclosed basins of Greece, without permanent water and 
external communication, depends on other causes than atrao- 
Epheric influences, and that the nature of the rock alone may fur- 
nish us with an explanation of it. 

We shall, in the first place, remark, that the compact lime- 
stone formation which forms the circumference of these en- 
closed basins, produces detritic or alluvial materials in a much 
smaller quantity than tertiary and secondary rocks, and even the 
Bchistose and other ancient rocks of northern Europe, and that 
these debris are also much more permeable than those of the 
formations more or less argillaceous, which have just been men- 
tioned. Of course the filling up of the cavities should be less 
rapid, and the infiltrations should facilitate the action of the 
flowing of the subterranean water, which is the real cause of this 
plicnomenon, 

OfGidfa or Chasms. — In every enclosed basin there is one or 
-more gulfs, io which the waters of the torrents lose themselves ; 
in Greece they are at present known by the term kaCavothn 
the ancienta called them ^erethra and chaama." They are in 
general siiualed at the bottom of the mountains which form 
the circumference O^ the basin, and we always observe in the 
iWwks which overha'^g them, open clefts, fractures, and frequent- 
^ local changes io ^^^ stratification. 

■ We think tta, iJiJS i^tter word, whkh belongs to the EngUah koguige, 
-■ has the same to aiu»'^' '''""'''* "^"^ '"'"^""'^ '"*" *"'' """^a'^l"*"" °^V^y- 
' geography. 
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When the opening k in the middle of the plain us at Kav*. I 
ro8 (Pyrrichus), in the peninsula of Tenarus and at Tripolitia, 
its existence in summer is detected only by a deposit of reddish 
mud, split in ail direi^tions; but when situated in roclts at the 
bottom of mountains, it is often so spacious, that in summer 
one can penetrate into the interior. Examples of this kind are 
to be found in the gulfs of lakes Stymphalus, and Copais ; and 
that of Tipiana near Mantinea, in the interior of which, a mill 
liae been erecled to take advantage of the fall of water. On 
entering it, we discover chambers with smooth walls, narrow 
passages and lakes, as in the caverne which have so frequently 
been described. 

The existence of these clefts, which is the cause of the dry- 
ing lip of the enclosed basins, evidently arises from the hardness 
and extreme fragility of the compact limestone, which, at the 
time of the dislocation of the strata, has been broken to peces, 
without cither heaping up or sinking, and has left numerous 
chasms and loose debris. 

A circumstance, however, which is favourable to the passage 
of water and the formation of caverns of " deblaiement," rather 
than of erosion, is the presence, below the calcareous matter, 
<rf a great arenaceous series (greensand) which the waters carry 
off with facility ; consequently, cavities have increased, and have 
been also liable to be closed up on the instant, when the sup- 
ports give way. 

As the majority of these gulfs are unable to afford a passage 
for all the water during the rainy season, lakes are formed 
around their openings. The ground is raised up by depo- 
sits of alluvion, and the torrents are unable to carry along with 
them any thing else except sand, mud, and vegetable and animal 
debris, which are capable of floating. In short, the elevation of 
the alluvium becomes such, that the torrent throws itself out in 
another part of the plain, where it cannot fail to find new open- 
ings ; and it is in this manner, thai, flowing successively through 
its whole extent, it ts maintained at a level which is nearly uni- 
form; such at present is the nature of all the torrents in the 
plain of Tripohtza. Of course the deposits in the caverns and 
Internal lakes must consist of red earth, sand, bones, and vege- 
tables, hke the greater number of the bone caverns. 

In summer, the lakes become move ov \csb tu\tt\i\e\e\'g A.V3, 
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arid their reddish suit enables us to detect the situation of tti 
chasms. It is in these circumstances, that their entrance, almoot ' 
always masked by ihe powerful vegetation produced by humi- 
dity, becomes for seven months the retreat of foxes and jack- 
als,* who carry thither their prey. We saw, with Colonel 
Borry, the entire skeleton of a horse at the opening of one of 
these gulf's, which these carnivorous animals had partially atript, 
being unable to drag it in ; the bones, which bore the marks of 
iheir teeth, will, in a short time afterwards, occupy a place in 
the muddy deposits of the cavern, amongst rolled bones, and 
complete skeletons of animals, which must frequently be sur- 
prised in that place by storms of rain. We thus see, how, in 
all countries having seasons alternately wet and dry, caverns may 
be successively the aljode of carnivorous animals, and a passage 
for subterraneous water ; and that the exclusive causes by which 
the presence of bones is wished to be explained, are also false in 
this case, as they are generally in all natural phenomena. 

We have shewn, that the waters in the interior of the Morea 
are lost in genuine bone-caverns, and reach the level of the sea 
by subterranean outlets. What we are now to advance, will 
prove that iheir existence is entirely owing to causes at present 
in activity. 

The obstruction of the internal drains is a phenomenon of 
frequent occurrence, which, noticed by the Greeks of ancient 
times as well as the present, enabled them to discover the out- 
let of subterraneous water from many enclosed basins. Thus 
they discovered, that the waters of Lake Stymphalus formed 
the Erasmus ; that those of the plain of Argos, near Mantinea, 
produced the submarine river Dine, which is known to modern 
Greeks by the name of Anavoh : that the waters of lake Phonia 
are the magnificent sources of the Ladon, below Lycouria, &c. 

At this time, lake Phonta presents us with the phenomenon 
of the obslruclion of the drains in a very remarkable manner. 
Drama Aly, the last Bey of Corinth, ordered gratings to be 
placed at the three openings ; they were taken up at the com- 
mencement of the Greek revolution, and a fertile plain was soon 
I'ionverted into a lake, whose depth we previously mentioned, ^Ij^^^l 
^y reached, in some places, from 40 to 50 metres, and i^^^| 
iameter of 6000 to 8000. «^H 

■ Wp have been tuld by Ihe inhabitanls. thiit wolven nDver retire Ihitber. ^^^| 
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' More than a century ego, the waters had reached a much 
"greater height. In the contour of the lake, within 100 metres of 
its actual height, traces are seen of red coloured mud, which it 
deposited on the surrace of the ground and in all the fissures 
of the rocks, in the same manner as the identical cement of the 
osseous breccia traces a red coloured line along the boundaries of 
the ancient shores. The waters are rising at present, and may 
obtain a height of 400 metres before finding an outlet towards 
the plain of Orchomenes, unless the chasms be opened by earth- 
quakes or pressure. 

According to the ancients and moderns, it appears these fre- 
quent intermissions in the obstructions and the re-openings of the 
gulfs of Phonia were attributed to earthquakes. Thus, accord- 
ing to Eratosthenes, quoted by Strabo, " it sometimes hap- 
pened, that, in consequence of the obstruction of the chasms, the 
water inundated the plain, and when they were again opened, it 
suddenly left it to swell the Ladon and the Alpheus; and thus 
the environs of the temple of Olympia were, on one occasion, 
inundated at a lime when the maishes were dry" Strabo adds, 
that, at another epoch, some earthquakes having thrown down 
the walls of the chasms through which the waters flowed, the 
springs of the Ladon were completely intercepted.* 

In this manner, the clearing-out of the subterraneous outlets, 
after their obstruction, in consequence of earthquakes or other 
causes, and the facility wilh which a torrent thrown oiF from one 
pan of the plain by the increasing height of its bed, finds a 
new outlet elsewhere, shews, that the creation of drains, and 
coHsequently of lakes and caverns in the interior.is a phenomenon 
of the present time,— a phenomenon, besides, which must have 
been produced since the sub-apenoine epoch, as the existence 
of enclosed basins is anierior to it. We should, therefore, find 
fossil bones of that epoch in the caverns of the Morea, if the 

■ The PreBident, C. Capo fl'Islria, intended to drain this place. At finit 
Eight it might he thought that such an undertaking would require Herculean 
labours { un the cuntrarv, we helieve that a geological engineer would 
easily bring it to a termination hy fiearohing in the direction of the galleriei. 
and above the old pits, the parts of the soil which are moEt broken ; by ruising 
lo the banks of the lake the red clay which obalructs the fisauies, and by 
thub assisting to destroy the adherence, which could nut be attempted hy 
blasting: in our opinion it would be a labour of patience rather than toU.^ 
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touUvefnent of the higb Alps hitd dislocated the soil of the 
Morea, like that of eoulhem France, and exposed the interior 
parts of the caverns. 

Of the Mother-Spring!, or Kephuiovrysi.^—'^a.viag considered 
the entrance of the courses of subterraneous waters \a tooun- 
taina, let us now examine their outlets. 

The inferior outlets are called Kephalovrjsi (head of the 
waters), not only on account of the volume of their waters but 
of its equality in all seasons, and irregular intermisaious by 
which they are distinguished from other springs. 

The position of tlie kephalovrysi eeems, in our opinion, to be 
determined by geognostic circumstances ; in the mountain, as at 
the springs of the Ladon, and those of the BuphagtUy* near 
Carytene, and in many other places, they pierce above the 
beds of marl, atuated at the inferior portion of the great for" 
matioD of chalk and greeasand, and in Laconia, at the juno- 
tion of the marbles and the slaty rocks ; but the most copious 
open towards the shore or in the plains, in the horizontal curve 
which the ancient banks mark out. 

Such is the position of the springs of Lerna, £ra^nuH| 
Tyrinthus, Candia in Argolis, and the magnificent springs of 
Skala in Helos ; in short, they often show themselves below the 
level of the sea, as at Anavolo near Astros, and at a great 
many po'mts op])oeite the abrupt shores of Argolis, Laconia, 
and Achaia. 

The submarine river Anavolo (now I>iTit)-f, presents the best 
instance of this phenomenon ; at 300 or 400 metres from the 
shore, waves may be seen in calm weather, with large concentric 
circles, round a pan very much swollen, and with the sand 
bubbling up over a considerable extent. The shore exhibits a 
concentric sinking at an elevation of 100 metres, hollowed out 
in the sides of Jdount Zavitsa (see the new chart of the Mores, 
3d sheet), a fact in which one cannot fall to observe the sinking oi' 
caverns produced by an action, not of erosion, but of clearing out. 

It would have been so much the more important for our zoo< 

• 'We are compelled to use the ancient names, as these rivers have ns mo. 
demones. 

t Pausanim had noticed tbla phenomenoR, but the text is eo obnure, and 
the traiulatlons eo faulty, that, had we not vuited the pUcea, ire could not 
have divined what he was discussing. 
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researches, and for an explanation of the mixture of ii 
rioe and fluviatile deposits in the same basin, to have been able 
to collect the species which lived at the bottom of the sea, as this 
outlet of fresh water rivers in the middle of gulfs is very com- 
mon on all the coasts of Greece, especially in the Adriatic Gulf 
and that of Lepanto ; and, according to M. Delcros, on the 
coasts of Calabria. The result of this should be conical masses 
of fluviatiie deposits, in the midst of cotemporaneoua marine de- 
posits, as Montmartre with its gypsum and bones may be con- 
ceived to be in the middle of the calcaire grassier. 

The plain of Argos is surrounded with these kephalovryai, 
waters produce pestilential marshes, winch fable has per- 
'•onified in the Hydra of Lerna ; they are all at about the same 
level. The highest are not more than SO metres above the levd 
of the sea ; all of them proceed from the middle of fractured 
beds of breccia and ferruginous conglomerate, which, in that 
country, formed a taltts on the shore, after the deposition of the 
sub-appennine formation. It is a deposit cotemporancous with 
the Mediterranean osseous breccia, and the ferruginous alluvions 
of the valleys of the Morea. 

It is remarkable that these springs issue not opposite the 
opening of the valleys, but at the bottom uf the buttresses 
which project into the plain, as if these waters had more easily 
opened a passage in the midst of the cracked beds of the com* 
pact limestone, than in the recent deposits of the valleys. Thus, 
the spring of Erasinus is situated at the extremity of a buttress, 
where there are large caverns ", the floor of which is not more 
than five metres above the actual opening of the spring. It may 
he seen in a manner which admits of no doubt, that the rivec 
Sowed through these caverns, when the ferruginous alluvions 
were deposited at the bottom ; and that it was not till after their 
rise, and their destruction by the action of the sea, that the 
waters abandoned the caverns to open a passage below the allu- 
vium, or father at the foot of the^latse which preceded that of 
the present epoch. The sources of Lerna, Candia, Piada, and 
the coast of Argolis, are in situations precisely similar. Seeing the 
greater part of the springs of Greece break out on banks, and 

* We dug to thedepti] ofa metre and a half, without findiiig my thing but 
thedungofTiata, 



1 



I 



I 



I 



IS On Terrestrial or Epigek Deposits 

at a small height above the level of the sea, we were of opi 
that, in certain cases, this effect miglit have arisen from the r^ 
pulsion produced by the superior density of the sea-water. Of 
this fact we have at leasl one proof, in lake Ino, near Epidaurus 
Liimera (the coasts of the Monembasia), which, in consequence of 
this singularity, had acquired oracular honours. It is a circu- 
lar cavity, from four to five metres Jn diameter, in the midst of 
compact limestones ; its distance from the eea is not more than 
100 to 150 meti'es, and it is not more than tvjo metres above its 
level ; though its depth be unknown {a plummet of thirty metres 
could not reach the bottom), it is in all seasons filled to the brim 
with water, slightly brackish. It appears to us that these vaii- 
ous circumstances prevent us from considering the lake in any 
other light than as one of the branches of a syphon, of which 
the other would terminate below the level of the sea, at a depth 
which the difference in the density of the fresh and sea^water, 
and the elevation of two metres of the level (rf tho lake, might 
fix at 77 metres. 

Temperature and Nature of the JVaters in the Kephaiovrysi. 
— We have observed the Kephaiovrysi of the rivers of Greece 
in various seasons of the year, and have seen with surprise that 
their waters retain the same purily, the same temperature, and 
nearly the same volume, after the melting of the snows, in the 
rainy season, and during the long drought of summer. 

When the recesses of the interior basins receive an enormous 
mass of muddy water of a deep red, the springs of the banks of 
Argolis flow pure and limpid, and only carry along a little cal- 
careous sand. In the extent of their subterraneous course, there 
must therefore be lakes in which deposits of sand and mud are 
found ; and the waters have afterwards to pass through narrow 
conduits, which do not allow of an increase in the volume of the 
sources of the springs, but in the ratio of the increase of pressure. 

The great quantity of bubbles, which, in spring, are disen- 
gaged from all these springs, especially from that of the Erssi- 
nus, marks distinctly the inerease of pressure in the air of the in- 
ternal caverns. 

Our observations on the temperature of the Kephaiovrysi 
lead to similar results. We have carefully ascertained, at diffe- 
rent periods of the year, the temperature of the sources 9^^ 



tm the Snrfitre of the iiorea. 19 ' 

Monidfa near Cape Malea ; of Skala, in Helos ; of MoeuUv 
near Astros; of Lernia, and tlie Erasiiius, all of which form 
rivers at their outlets from the rock, and situated a few meters 
only above the level of the sea, between latitudes JSG* SO", and 
37° 4' ; their temperature is the same in all seasons *, and d^ 
creases with the increase of latitude from 18" /oihs to IT" ; the 
average of these observations is IT'/^^ihs ; and it is to be ob- 
served, that not only is this average result in accordance with 
the formula of Meyer (T = 27" 5', cos' L) for the average lati- 
tude 36° 57', but it is also the case with each of the separate 
observations. 

This constant elevation in the temperature of the Kephalo- 
vrysi, whilst that of the lakes of the interior, their principal 
feeders, is as frequently proved by the obstruction of the drains 
descended even to + 8% and even + 5' at the time of the melt- 
ing of the snow, al^ demonstrates the existence of vast lakes and 
long subterraneous canals, a result to which the ancients were 
also led by observation. 

" In the Peloponnesus, there are great cavities in the bowels 
of the earth, where vast lakes are formed by the accumulation 
of water." — Diodorus Siculus, Liv. ii. chap. 41. 

Lacas or small enclosed Basins. — Independent of the large 
basins without outlets, of irregular shapes, and the immediate 
result of the upraising of the mountains of the Morea, there are 
depressions of much smaller extent and of more regular form, 
on all the table-lands, mountains, and hills; but it is only in 
the district occupied by secondary limestones that the Greeks 
give them the name of Lacos (auki;), although they never con- 
tain water, at least during summer. 

Certain mountains with large summits are all in this manner 
cracked like volcanic domes, or like the surface of the moon. It 
rarely happens that we do not find one or more in these hills ac- 
cording to their extent. These lacos attracted my attention the 
more strongly, as they afforded me a certain shelter in pitching 
my tent, on the highest and most rocky mountains. 

Of these cavities, some are the result of the dislocation of the 

• As we were unable to return to tliese places, M. Virt£t and Captain 

Pejtier had the kindneaa to repeat these abservationa ; we employ ed a etn- 

w ^{rade Ihermonieter, which gave i^rths of 0". 
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ground, and the indestructibility of the rock which forms their 
narrow circumference ; but to us the greater number appear- 
ed tu be the result of a sinking down of a more recent epoch. 
Among the latter, ve shall cite those which we frequently meet 
with in the Feninsuia of Herntionia from the massive trachytes 
of Poroa to the island of Hydra and Cranidi. They are seen 
at the summit and the sides of the mountains, and, what in my 
opinion proves their recent origin, in the midst even of the allu- 
vions of the enclosed basin of Didymus. We find, at a quarter 
of an hour's journey to the north-west of that vilhige, situated 
at the deepest part of the basin, and near the opening of its 
gulf, a circular cavity with vertical walls, the depth of which 
is from SO to 25 metres, and the diameter from iJOO to SOO. 
The walls merely present pebbly alluvium, in which it is im- 
possible to detect any difference from the base to the summit, 
as that occurs in basins without outlets, which have not been 
exposed to denudations. We are of opinion, that the whole of 
the cavities of Herniconia may be the result of volcanic phe- 
nomena, of which this country has been the theatre since the 
appearance of the trachytes ; and, that the more general causes 
of the phenomenon, are the action of subterraneous rivers and 
waters of infiltration, in the middle of broken up and moveable 
beds of the green-sand of the lower part, and the sinking of the 
vaults of the caverns, whose existence we have demonstrated. 

Ochreous earth of limestone mountains. — After the melting 
of snow, there are formed in iaeoa, situated on the most elevated 
mountains, little lakes, which the heat and the iis:iurcs in the 
rocks soon drain ; in that case, there is nothing but ihe ochreous 
earth, of which we have spoken without having as yet investi- 
gated its origin. On again finding this substance on the highest 
and most isolated peaks on the surface of the soil, and in the 
fissures of the rock, but only in limestone mountains, wc have 
frequently asked what could be its origin. We believe we have 
discovered that this earth is identical with the cement of the 
breccias, and with the matrix of the pisolitic iron of 
Jura table-lands ; but this comparison would require to be 
made with greater care. It dissolves with effervescence in acids, 
id leaves, besides the hydrate of iron, a residue of silica in 
lall impalpable grains, with some little crystals of quartz, aq4- 
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iron in grains ; a composition which seems to shew that it pro- 
ceeds from the destruction of our secondary limestone formations, 
all of which are more or less siliceous and ferruginous. In 
some localities, kidney-shaped concretions slightly cryslallinp are 
also met with, which seem to me to be formed of a mixture of 
ferruginuus calcareous spar, and the carbonate of the peroxide 
of iron, a substance which establishes that a chemicsl action has 
contributed to the production of the red earth. Mixed si 
times with calcareous gravel and with iron in grains, it is stxu- 
mulated in the fissures on the summits of mountains, and one 
of these heaps was pointed out to me as a gold-oiine, which had 
been abandoned (mountain of Tropezona, near Eelli, in Argo- 
lis) ; but I saw nothing to justify such an opinion. We have 
evidence of the ancient date of the formation of this earth on 
the continental surface of Greece, in its abundance in the midst 
of the ancient alluvium of the valleys, and even in certain de- 
tritic depouts of the sitb-apennine tertiary formation, as the red 
con^omerates of Marathonisi, and the neighbourhood of Sparta, 
which represent the deposit of the sub-apennine marls at the bot- 
tom of the steep shores. One should suppose, from the com- 
position of this earth, the presence of iron and silica, either dis- 
seminated or in grains, the constancv of its character at great 
distances, and especially its exclusive presence at the surface of 
secondary limestone, that it proceeds from their slow destruc- 
tion. But if we examine the surface of rocks in the interior of 
the continent, we see it every where covered with green matter 
and lichens ; so that if any destructive action was going on at 
this moment, it could only take place through the medium of 
the vegetation. We believe, in fact, that such action takes 
place : Colonel Borry has pointed out lichens to us almost en- 
lirely composed of the carbonate of lime, which have the pro- 
perty of assimilating this substance, as tiie molluscis do in sea- 
water, and thence result small cavities ; but it is not to this fee- 
ble action alone that we can have recourse to explain a produc- 
tion so abundant as the red earth. 

In the memoir which we pubUshed in ISiil, on the action of 
the sea, and of the aiira-niarina on calcareous rocks, we demon- 
strated that this latter aclioa entirely corroded calcareous sur- . 
Td^ at a height of more than SO metres, and eX a great distance 
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from the shores nf the sea ; and that beyond thia zone, ivhere 
the surface is quite naked, traces are also found of the same 
a at more than 1000 metres from the shore.* 

We at first attributed (his phenomenon of erosion to actions 
purely hygrometricai and mechanical ; we have since discovered 
that it may be the result of the reaction of muriate of soda, on 
carbonate of lime. 

Besides, whatever may be the cause of this phenomenon, if 
we observe, that there is hardly any mountain in the Morea on 
which we have not detected traces of ancient erosions perfectly 
similar to that of the actual sphere of the aura-marina, that the 
sea, at the sub-appenine epoch, cut the whole of the part emerg. 
ing from the surface of the Peloponnesus by deep gulfs, so that 
it must have been universally subjected to the influence of the 
aura-marina ; that, besides, this reaction of the muriate of soda 
on the carbonate of lime, produced soluble salts, which \eil iron 
and silica in excess in the midst of calcareous debris, it must 
be admitted that this red earth, for a long time observed on the 
surface of our limestone mnuntaius, is the product of their slow 
destruction by atmospherical agents, aided by the aura.marina 
during the whole period of emersion. 

Having now ascertained the principal agents of destruction 
and reproduction on the emerged surface of the Peloponnesus, we 
shall describe their products, first in the basins which have 
remained without any eiilernal outlet since the sub-apennine pe- 
riod, but whose deposits have been raised and excavated by the 
shutting and opening of the subterranean drains. We shall 
take the basin of Tripolitza as an instance, which presents hillocks 
of alluvion at two dilferent levels, though it is entirely enclosed 
by high mountains. 

The basin of Megalopolis, shut during the sub-apennine epoch 
and that of ferruginous alluvions, but opened afterwards by a 
large breach near Carytene, and excavated deeply by the flowing 
out of a lake and tlie increase of the i'all in the torrent waters, 
presents us with some peculiar phenomena. Passing from 

• Davy observed aaline particles at a distance of more than 16 longueafrom 

"■■e sea. They hare even been detected at a distance of 45 leapies, after a 

lent tempest. (See Memoirs of the Academy of Manchester, January 
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ihence to torrential raUf ys entirely open, we shall deacrilw the 
ferruginous alluvium, in which the very beds of the turrenls 
are hollowed out. We shall prove that they are the product of 
an action regular and prolonged, and not of a deluge ; and that, 
since their deposit, the soil of the I'eloponnesus has experienced 
a general rise of 20 or 30 metres. To this latter phenomenon 
is attached the existence of a violent and instantaneous (dilu- 
vial) deposit of transport, which covers some terraces slightly 
raised above the sea. 

In short, the large open valleys, such as those of the Panii- 
6US, the Alpheus, and the Eurotas, will, in their epigeic de- 
posits, exhibit some of the characters of the fluvialilc deposits. 
The limits of this article compel us to suppress these details, and 
confine us to the more remarkable phenomena presented by the 
.valley of the Eurotaa. 

Recent Phenometia in the Valley i}ftJie Eurotas. 

After the rise and denudation of the tertiary soil, the valley 
of the Eurotas presented four different terraced basins: the 
highest to the north of Mislra, communicated by passes with 
the principal basin, which at Sparta extended to the mountains 
of Lycovouno. A third basin comprehended the whole of the 
plain of Hleraki, and the marshes of Helos formed the fourth. 
The two highest basins were formed as soon as the first elevations 
of the subapennine formation took place ; the llurd was still sub- 
marine, as we may judge from the disposition and natnre of the 
alluvial matter; it was not entirely formed until the upraising 
of the ferruginous alluvium ; and, lastly, the marshes of Helos 
are the product of the present period. 

Such has been the destruction of tile tertiary atrala thrt>uj;hoiit 
this valley, that nothing remains except some shreds, forming 
eminences raised 200 metres above the level of the plain. De- 
posits of alluvion have replaced the suhapennine formation, and 
we recognise several of very different epochs. The most an- 
cient is the great alluvial and detniic mass, which flanks the 
whole base of the dolomitic wall at the bottom of Taygelus. 
It forms a retl coloured talus at an inclination of 45°, and 
of a height of SO or 60 metres from Mistra to the mountainous 
region of Lyeovouna. This deposit is formed here, as at the 

vol.. XV1TI. NO. XXW. — .M\IJ..\RY ISflS. 14 
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Iwttom of all the ancient ste^p shores uf (rreecet by calcara 
fragmentH of all sizes, united by tlic calcareous and ferruginous 
cement of which we have spoken. Its characters resemble the 
detritic more than the alluvial deposits ; it rests on the already 
denuded surface of the tertiary soil, and supports genuine allu- 
vions of un age more recent, though anterior to the present pe- 
riod. Those much less ferruginous, form the regular and hori- 
zontal banks below whicli flow the beautiful springs of the Ayani 
and Slavo-Choico (Amydee). On the surface of this last deposit, 
and especially in the excavations which furrow it, we find, at 
the opening of the gorges of Mistra and Paroria, a soil violently 
transported or washed away from its original place, — a real di- 
luvium. It is composed d a loose mass of a greyish colour, 
formed of fragments of schistose rocks and quartzose sand, in- 
cluding rocks of anagenites, frequently many feet in diameter. 
This agglomerate is strikingly contrasted by its colour and nature 
(it is not effervescent) with the ancient alluvions formed of cal- 
careous debris and othrcous earth, in the midst of which it rests 
in the bed of the Pontalimonia, and even in the town of Mistra. 
The boulders, scattered in great numbers on the surface of the 
soil, arc distributed in rows, proceeding from the opening of the 
pass to a distance of 1500 or 2000 metres, and cannot fail to 
rivet the attention, as much by the beauty of the rock {green 
anagcnite with rose-quarlz) as well as by the foreign aspect they 
have in the midst of the alluvium of the valley. We mentioned, 
in the description of the ancient soils of the Morea, (chapter iii. 
p, TOO.) that these boulders proceeded from the summits of the 
chain, where they form beds in the midst of a formation of talcose 
marbles, and that the ancients employed them in making mill- 
stones. Many of these ancient millstones, cither broken or 
rough-hewn, has enabled us to discover, in the lower part of the 
gardens of Mistra, the position of the town of Aleisia, where, ac- 
cording to Pausanias, the millstone was invented. 

This phenomenon of boulders does not appear to be limited to 
the pass of Mistra ; we have found some of them, composed, 
however, of limestone or quartz, even below Amycjje. It is 
evident, beyond all doubt, that they have been thrown into the 
plain by narrow openings in the passes, at a time which cannot 
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be carrictl further back than the commeDcenieiit ot* the present 1 
ttpoch. • I 

The environs of Mistra exhibit the results of a catastrophe I 
even more recent, and of wliich history has preserved the record. I 
f we ascend the hills to the north of the town, in the direction of 1 
inTripi and the lovely cypress of Slavro, which every travell«jr I 
admires, eminences are found on the surface of the soil, which, I 
^y their peculiar form and composition, cannot fail to attract m 
dUtention. I 

J The surface, formed of aluminous slates deeply ravined, w I 
,$Dvered with eminences formed of great masses, and not of frag- I 
lents, of siliceous limestones, quartzose rocks, and schists of ■ 
ifferent kinds, thrown together in confusion. The fractures are I 
•■till fresh and tile edges sharp, and when wc leave the place where I 
ithe principal masses are crowded together, small debris may be I 
een lying on the vegetable earth. jM 

On looking at the shape of these hilis, and judging from the 1 
Jtature and the disorder of the materials of which they are com- 1 
iposed, we can have no doubt that they are the result of a tumbling J 
uiown of the peak called Paximadi, which rises 1500 metres I 
e these eminences, with one of the moat rapid inclinations iu I 
he chain of the Taygetus. I 

If we compare these observations with the accounts of anti- I 
quity of the celebrated eaithquake, which, 469 years before ^ 
Christ, overthrew Sparta entirely, opened numerous gulfs in 
Laconia, and caused one of the summits of Taygetus to crumble 
down, facts established by Cicero, Plutarch, Strabo, and Pliny ; 

riad the first of whom describes the shape of the summit which 
Was thrown down ", it cannot be doubted but we have discovered i 
l^e remains of that great catastrophe, after a lapse of twenty-three ] 
centuries, (Entractjrom the fifth chapter of the Description ^ 'I 
^e Merea: Recent Pap.NOMENA, by M. Boblaye, unpub- 
^lished.) 

ClWl tl urbi tela earmU et ea nmUe Tayi/ala iwln-ma ram 
ett. {CicdeDmn.,Ub. i. 
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OBKERVATIONS UN THE IlUltHICANES AND STOEMS OF iHK 
WEST INDIES AND THE COAST OP THE UNITED STATES, By 

If. C. Redfield, of New York *. 

It has Ijecn found by a careful alteniiou to the prt^eas and 
phenomena of the more viiilcnt storms which havu vUited the 
Western Atlantic, that they exliibit certain characteristics of 
great uniforraily. This appears, not only in the deterniinste 
course which these storms are fnund to pursue, hut in the direc- 
tion of wind, and succession of changes which they exhibit while 
they continue in action. The same general charncteristirs ap- 
pear also to pertain, in some degree, to [many of the more com- 
mon variutions au<l vicissitudes of winds and weather, at least 
in the temperate latitudes. The following points may be con- 
adered as established : — 

* 1. The storms of greatest severity oflcn origioale in the 
tropical latitudes, and not unfrequently, to the northward or 
eastward of the West India Islands; in which region they are 
distinguished by the name of hurricanes. 

% These storms cover at the same moment of time, an extent 
of contiguous surface, the diameter of which may vary in diffe- 
rent storms, from 100 to 500 miles, and in some cases they have 
been much more extensive. They act with diminished violence 
towards the exterior, and with increased energy towards the in- 
terior, of the space which they occupy. 

3. While in the tropical latitudes, or south of the parallel of 
30°, these storms pursue their course, or are dri/ilfd towards the 
west, on a track, which inclines generally to the northward, till 
it approaches the lalituds of 30". In the vicinity of this paral- 
lel, their course is changed somewhat abruptly to the northward 
and eastward, and the track continues to incline gradually to the 
east, towards wliich point, after leaving the lower latitudes, they 
are found to advance with an accelerated velocity. 

The rate at which these storms are found thus to advance in 

their course, varies much in different cases, but may be estimated 

at from twelve to thirty miles an hour. The extent to which 

: their course is finally pursued, remains unknown ; but it is 

■ In vol. XX. of Dr SilUman's Journal, there is a full view of Mr Red- 
field's opinion in rL'ijarci to the prevailing storms of the Atlantic Oi-ean. — 
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probable, that ns iht'y |)ri>ceecl, llicy bfcunic gr,iiluallycxtti)d«l 
in their dimomions, and weakened in llicir action, till they cease 
to command any [lecuhar notice. One of the hurricanes of Au- 
gust 1830, has been traced in its daily progress, from near the 
Caribb<?e Islands to the coasi of Florida, anil the Carolinas. and 
from thence to the banks of Newfoundland, a dintnnce of viare 
tlian 3000 miles, which wa^ passed over by the sti>riii in about 
six days. The duration of the most violent portion of this gale, 
at the different points over which it pasf<ed, was about twelve 
hours; but its entire duration was in many places more than 
twice that period. Another hurricane, which occurred in the 
same month, passed from near the Windward Islands, on a mure 
eastern but similar route, and has also been traced in its daily 
stages by means of the journals and reports of voyagers, near 
2500 mUes. It was in this storm, that the Russian corvette 
Kensington, Captnin Itamsay, suffered so severely. The hurri- 
cane of August 1831, whicb desolated the Island of Uarbadoes 
on the lOth of [hat month, the daily progress of which has also 
been ascertained, passed in nearly a direct course to the northern 
shores of the Gulf of Mexico and New Orleans, where it ar- 
rived on the 16lh of the same month, having passed over a dis- 
tance of i^300 statute miles in six days after leaving Barl>adoes, 
Many cases of like character might be adduced. 

4. The duration of the storm, at any place within it? track, 
depends upon its extent, and the rate of velocity at which it 
moves, as these circumstances arc found to determine the time 
trhich is required for the storm to pass over any given locality 
falling within its route. Storms of smaller extent or dimensions 
are usually found to move from one place to another with greatn- 
rapidity than larger storms. 

6. The direction and strength of wind exiiibileil by a storm, 
over the greater jxirtion of its track, are founil not la lie in the 
direction of its progrenn. The rate or velocity of this progress 
would indeed be iusulficient to produce any violent effect. 

6. Id the lower latitudes, while drifting to the westward, 
the direction of the wind at the commencement, or under the 
most advanced portion of these storms, is from a northern quar- 
ter, usually from northeast to northwest; and during the latter 
part of the sale, it blows from a southern quarter of the horizon, 
at all places where the whole gale is experienced. 
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1. After reaching the more northern latitudes, and while 
pursuing their course to the northward and eastward, these 
slorma commence with the wind from an eastern or southern 
quarter, and terminate with the wind from a western quarter, 
as will appear more distinctly under the three following heads; 
— the lattir portion of the storm being usually attended with 
hroken or clear weather. 

8. On the outer portion of the track, north of the parallel of 
30% or within thai portion of it which lies farthest from ilie 
American coast ; these storms exhibit at their eommeucement, a 
southerly wind, which, as the storm comes over, veers graduaJhf 
to the leeatward, in which quarter it is found to terminate. 

9. In the same latitudes, but along the central portions of the 
track, the first force of the wind is from a point near to aout/i- 
east; but alter blowing for a certain period, 'Hcliaiiges suddenly, 
and usually after a short intermission, to a point nearly or di- 
rectly opposite to that from which it has previously been blow- 
ing, from which opposite quarter it blows with equal violence 
till the storm has passed over or has abated. This sudden 
change of a south easterly wind to an opposite direction, does 
not occur towards either margin of the storjo's track, but only 
on its more central portion, and takes effect in regular progres- 
sion along this central part of the route, from the south-west to- 
wards the north-east, in an order of time, which is exactly coin- 
cident with the progress of the storm in the same direction. It 
is under this portion of the storm, that we notice the greatest fall 
of the barometer, and the mercury usually begins to rise a short 
time previous to the change of wind. In this part of the track 
the storm is known as a soutlt-easier, and is usually attended 
with rain previous to I he change of wind, and perhaps for a short 
time after. 

10. On that portion of the track which is nearest the Ameri- 
can coast^ or which is farthest inland, if the storm reaches the 
Continent, the wind commences from a more eastern or north- 
eastern point of the horizon, and afterwards veers more or less 
gradually, by north, to a north-eastern or westerly quarter, where 
it finally terminates. Here also the first part of the storm is 
usually, but not always attended with rain, and its latter or 
western portion with (air weather. The first or foul weather 



portion uf the Btorm, is on this part of its track recognised as 
a north-eaater. 

It should be noticed, however, lliat near the latitude of 30°, 
and on the shores of Carolina, where the atorm enters obliquely 
upon the coast, while its track is rapidly changing from a 
northwardly to an eastwardly direction, the wind on the central 
track of the storm will commence from an eastern or north- 
eastern point of the compass, and will gradually become south- 
easterly as the storm approaches its height. 

11. A full and just consideration of the facts which have 
been stated, will show conclusively that the porlion of the atmo- 
i^phere which composes for the time being the great body of the 
storm, whirls or blows ina horizontal circuit, around a vertical or 
somewhat inclined axis of rotation which is carried onward with 
the storm ; that the course or direction of this circuit of rotation 
is from ri^tt to left ; and that the storm operates in the same 
manner, and exhibits the same general characteristics, as a 
tornado or whirlwind of smaller dimenaons ; the chief difference 
Iwing in the magnitude of the scale of operation '. This view 
of the subject, when fully comprehended, affords a satisfactory 
solution of the otherwise inexplicable phenomena of storms, and 
will also be found to accord entirely with the fact, which has 
Ijcen previously stated, that in the phases or changes which per- 
tain to a storm, the wind, on one margin of its track, veers, in 
seaman's phrase, wiih the sun, or from le/t- to ri^t, while under 
the opposite margin of the same storm, it veers against the sun, 
or from ri^t to le/i, for this peculiarity necessarily attends the 
progress of any whirlwind which operates horizontally. 

19. The barometer, whether in the higher or lower latitudes, 
always sinks while under the first portion or moiety of the storm 
on every part of ils Irack, excepting, perhaps, its extreme 
northern margin, and thus often affords us the earliest aud 
surest indication of the approaching tempest. The mercury in 
(he barometer always rises again during the ))aDSH|>e of the last 
portion of the gale, and commonly attains the maximum of its 
elevation on the entire departure of the storm. 
g^ It M to be underituad Ibat the diameter of the whirlwind which coRatl. 
M tbe tAomi, i« romnicn8unit<? wilh the width of the track over whlcli Ihe 
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Tiie great value of the IjaromeUir to navigators is becoming 
well unilcMood, and its practical utility might be greatly \a- 
creasoJ by hourly entries of the precise height of the mercurial 
column, in a table prepared fur the purpose. Its movements, 
unless carefully recorded, often escape notice or recollection, 
which may easily huppen at those limes when a distinct know- 
ledge of its latest variations might prove to be of the greatest 
importance. 

In the foregoing statements, our deiiign haii been to designate, 
in a summary manner, the principal movements which, in these 
regions at least, constitute n storm ; anil we do not attempt to imv 
tifc the various irregularities antJ subordinate or incidental move- 
ments and phenomenii of the atmosphere, with which a storm 
may chance to be connected, or wJiich may necessarily result 
from such violent movements in a fluid which is so tenuous and 
elastic in its character. It may be remarked, in general, that 
the most active or violent storms are usually the most regular 
and uniform in the development of those characteristic movements 
which we have already described. It is also probable, that the 
vortex or rotative asia of a violent gale or hurricane, oscillates 
in its course with considerable rapidity, in a moving circuit of 
moderate extent, near the centre of the hurricane; and, such an 
eccentric movement of the vortex may, for aught we know, be 
essential to the continued activity or force of the hurricane. 
Such a movement will fully account for the violent Jtows or 
gvnts of wind, and t!ie intervening lulls or remissions which are 
BO often experienced towards the heart of a storm or hurricane, 
when in open sea; but of its existence we have no positive evi- 
dence. 

It frequently happens that a storm, during the first part of 
its progress over a given point, fails to take effect upon the sur- 
face, while it exhibits its full activity at a greater altitude. This 
commonly happens, when this portion of the storm arrives from, 
or has recently blown over, a more elevated country, or is pass- 
ing or blowing from the land to the sea. On land, the most 
violent effects are usually felt from those storms which enter and 
blow (Jireclly from the open ocean upon the shores of an island 
or continent. U[jon the latter, under euch circumstances, the 
Jirat part of the gale is usually the most severe, and that coast 
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of an island upon which a storm tirst enters or blows, also suf^ 
fers moat from the early part of the gale ; but its latter or reced>' 
ing part often acts with the greatest fury upon the opposite side 
of the island, which had previously derived some degree of shel- 
ter from the inlermetUate elevations, and other obstacles, op- 
posed lo the force of the wind, the benefit of which is now lost 
by its counter direction from the open ocean. Owing to sim'Oar 
causes, the force of the storm is sometimes very unequal at dif- 
ferent places situated in nearly the same part of its track, and 
such inequality, as we have before intimated, necessarily pertains 
to two places, one of which is near the centre, the other lowardt 
the margin of the route. 

Of the multitude of facts by which this part of the subject- 
might be illustrated, we shall only state, that, in the late hurri- 
cane at Barhadoes (that of August 1831), the trees near the 
northern coast of that island, lying from N. NW. to S. SE., had 
been prostrated by a northerly wind in the earlier part of the 
storm, while in the interior, and some other parts of the island, 
they were found to lie from south to north, having fallen in the 
later period of the gale : That after the same hurricane, advices 
which were received from the islands of St Croix and Porto 
Uico (which lay near the northern margin of its track), stated thai 
no hurricane had been experienced at these islands; hut it after* 
wards appeared that some portions of these islands had suffered 
damage from this hurricane in the night of the 12lh to 13th of 
August, two days after it passed over the Island of Uarbadoes: 
That the sea islands which border the coast of Georgia and the 
Carolinas, are known to suffer greatly from these lempeits, while 
little or no injury is sustained in the interior, at a distance of a 
few miles from the coast. One of the most striking characteris- 
tics of these storms is the heavy sweU which in open sea is often 
known to extend itself on both sides of the track, entirely beyond 
the range of the gale by which it was produced. The last hur- 
ricane to which we have alluded, threw its swell with tremendous 
force upon the northern shores of Jamaica, having passed lo the 
northward of that island. 
B' A variety of deductions may be drawn from the general facts 
^B^ich we have slated, some of which arc deeply interesting to 
^B|be philosopTier and votary of science. For ourselves, ne di»- 
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claim BDy bondage to exibting theories lu meteorology ; and shall, 
on the pceeeot occusioo, only proceed to notice a few of tlie more 
practicnl inferences which, to navigators and otliers, may per- 
haps be of no doubtful ulUily. 

1. A vessel bound to the eastward, between the latitudes of 
39^ and 45^ in the western part uf the Atlantic, on being over- 
taken by a gale, whicli commences blowing from any point to 
the eastward of S. E, or E. SE. may avoid some portion of its 
violence, by putting iier head to tbe northward, and, when the 
gale has veered sufficiently in the same direction, may safely re- 
sume lier course. But, by standing to the southward, under 
like circumstances, she will probably fall into the heart of the 
Btorm. 

S. In the same region, vessels, on taking a gale from S. £., or 
points near thereto, will probably soon find themselves in the heart 
of the storm; and, afler its first fury is spent, may expect its re- 
currence from the oj>posite quarter. Tlie most promising mode 
of mitigating its violence, and at the same time shortening its du- 
ration, is to stand to the southward upon the wind as long as 
may be necessary or possible ; and> if the movement succeeds, 
the wind will gradually head you oS in the same direction. If 
it become necessary to heave to, put your head to the southward ; 
and, if the wind does not veer, be prepared for a blast from the 
north-west. 

3. In the same latitudes, a vessel scudding in a gale, with the 
wind at east or north-east, shortens its duration. On the con- 
trary, a vessel scudding before a south-westerly or westerly gale, 
will thereby increase its duration. 

4. A vessel which is pursuing her course to the westward, 
or south-westward, in this part of the Atlantic, meets the storms 
in iheir course, and thereby shortens the period of their recur- 
reuce, and will encounter more gales, in an equal number of 
days, than if stationary, or sailing in a different direction. 

LB. On the other hand, vessels, while sailing to the eastward, 
or north-eastward, or in the course of the storms, will lengthen 
the periods between their occurrence, and consequently expe- 
rience them less frequently than vessels sailing on a different 
course. The difference of exposure which results from these 
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i courses, oa the AmericaD coast, may, in moHt casen, be. 
estimated as nearly two to one. 

6. The hazard, from casualties, and of consequence the valiM 
of insurance, is enhanced or diminished by the direction of thm 
age, Bs shown under the last two heads. 
, As the ordinary routine of the winds and weather, in theee 
.fetitudes, often corresponds to the phases which are exhihited by 
?he Btorms, as before described, a correct opinion, founded upon 
this resemblance, can often be formed of the approaching changes 
vt wind and weather, which may be highly useful to the observ- 
ng navigator. 

8. A due consideration of the facts which have been stated/ 
particularly those under our twelfth head, will inspire additiotuA' 
Confidence m ihe indications of the barometer, and these ought 
iKrt to be neglected, even should the fall of tiie mercury be un- 
LBttended by any appearance of violence in the weather, as the 
mother side of the gale wiil be pretty sure to take effect, and of- 

o sudden and violent 
Mte for its previous forbcB 

ever, should be placed upon the prognostics which are usually^ 
Attached to the scale of the barometer, such as set-fatTy favFj 
^ehange, rain, &c, as, in this region at least, they serve no othef 
lurpoee than to bring this valuable instrument into discredit. 
!lt is the mere rising and falling of the mercury which chiefly 
(deserves attention, and not its conformity to a particular point 
Ibi the scale of elevation, 

9. These practical inferences apply in terms chiefly to storm* 
"wbich have passed to tiie northward of the thirtieth Hegree of 
■ latitude on the American coasi, but, with the necessary modift- 
i^tion as to the point of the compass, which results from the 

iresterly course pursued by the storm while in the lower laU- 
tudes, are, for the most pai-t, equally applicable to the stornw 
ind hurricanes wbich occur in the West Indies, and south of tlift 
^rallel of SfT. As the marked occurrence of tempestuous wea- 
ther is here less frequent, it may be sufficient to notice, that the 
pcnnt of direction, in cases which are otherwise analogous, is, in 
the West Indian Seas, about ten or twelve points of the com- 
pass more to the left than on the coast of the United States, in. 
the latitude of New Yorkj 
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Vicissitudes of winds and weather un this coast, which do not 
conform lo the foregoing spcciGeations, are more frequent in 
April, May, and June, than in other months. Easterly or 
southerly winds, under which the barometer rises or maintains 
its elevation, are not of a gyratory or stormy character; but 
Euch winds frequently terminate in the falling of the barometer, 
and tiie usual phenomena of an eastern stumi. 

The typhons and storms of the China Seu and eastern coast 
of Asia, appear lo be similar in character to the hurricanes of 
the West Indies, and the storms of this coast, when prevailing 
in the same latitudes. There is reason to believe, that the great 
circuits of wind, of which the trade winds form an integral part, 
are nearly uniform in all the great oceanic basins, and that the 
course of these circuits, and of the stormy gyrations which they 
may contain, is, in thesouthern hemisphere, in a coM»tef-(iir£c^n 
to those north of the equator, prudiicing a corresponding dilTe- 
rence in the general phases of storms and winds in the two 
hemispheres. — Avier. Joum. of Science and Arts, vol. xxv. No. I. 
p. 114. 



Critical Notiees of var'iou-i Organic Remains hUherto discoi 
ed in North America. By Riciiakd Harlan, M. D. 
(Concludeil from last Number.) 

ORDER SAURIA. 

Gi))>u« CaocoDiLua, Cuv. 

C. maCTOrhyncta, Harian. 

Joum. ofthe Acad, of Nat. Sciences, Philflda. vol. iv. p. IB, |)1. 1. 

Sevebal fine specimens of the jaw, leeth, vertebrae, &c. of an 
extinct fossil species of crocodile from the New Jersey marl- 
pits,* are contained in the Cab. of Ac. Nat. Sciences ; the most 
perfect of these is described and figured as above referred to. 
It consists of the dental Ixjne of the right side, in a good state 
of preservation, perfectly fossilized, or impregnated with iron, 
so abundant in the marl-pita of New Jersey ; it contains the 
sockets of eleven teeth in a space of twelve inches. 

The most striking peculiarity of this remnant is its great 

" Marl-pits occur both in the »etoiii1arj' aiid tertiary of the Atlantic couL 
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thickneiis in proportion Co itti length, coruparutl with the same i 
part ill recent crocodiles, witli whit-h circumstance the structure i 
and appearauce of the teeth perfectly correspoiK), being exceed- 
ingly thick, short, and blunt. Length of one of these teeth, two ' 
inches, diameter at base, one inch ; only one-half an inch pro- 
jecting beyond the alveole. 

We have seen a portion of the jaw of a very distinct specim I 
of fossil crocodile, in possession of Dr J. E. Dekay, who is about i 
to describe it in the Annals of tlie Lyceum of Natural History, 
This fossil is also from the Atlantic secondary in New Jersey ; 
it displays considerable analogy with the CrocodUtts gangdicta 
of Cuvier. 

Gesvi Plesiosaurus, of Conjbeare. 
The fossil vertebrae of a Plesiosaurian reptile, from the New 
Jersey " marl," is contained in the Cab. of Ac. Nat. Sciences, 
which we have described in the Journal of the Academy, voL 
iv. p. 239, pi. siv. Although the general character of this ver- 
tebra associates it with the plesiosaurus, yet the comparative 
great length of the axis of the bone will distinguish it from any 
species of that genus hitherto noticed. 

Genus BAsiLoaAVBua, HarUn. 

A naine we have used to distinguish the remains of an im- 
mense fossil saurian lately discovered on the banks of the Wa- 
shita, or " Ouachita," river, state of Louisiana, and described 
in the Trans. Am. Philos. Soc. vol, iv. new series, p. 297, pl- 
XX. 1834. 

The principal fossil, which forms the subject of this paper, 
consists of a vertebra of enormous dimensions, possessing cha- 
racters which enable us to refer it to an extinct genus of the 
order " Enalio Sauri" of Conybeare. The animal of which the 
present remnant constituted a portion existed in a period more 
recent than that of any of its congeners hitherto discovered. 

On comparison of this vertebra with those of its congeners, 
it appears to be gcnerically distinct from them all, but bears 
a closer approximation to the Plesiosanrian vertebriE than to 
any other. The length of the axis of the bone is twice its di- 
er, being fourteen inches long, and seven inches broad. Its 
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CuUasal Bas'itosaurun. 
nda sre sh'ghtly concave in the middle, and the weight of the 
vertebra is forty-fbur pounds. Allowing the individual to 
possess as many vertebne as the Plesiosaurus, that is to say, 
fiixty-six, indejK-ndent of those of the tail, the weight of the 
whole foaail skeleton may be fairly estimated as exceeding two 
tons, even supposing each vertebra to weigh only thirty pounds 
instead of forty-four, and calculating the weight of the extre- 
mities, pelvis, and tail, to he collectively but a little heavier than 
the spine alone. 

Judging from the position and descending obliquity of the 
transverse apophyses, and the small size of the canal for the 
spinal marrow, tins vertebra must be referred to the posterior 
part of the column, and most probably to the lumbar region. 
This opinion is strengthened by the coalition of the two fora- 
or fossae, which characterize the inferior aspect of ihe ver- 
tebra; of the posteriur part of the column in the spiral bones of 
the Plesiosanms, in which respect these portions of the two 
fossils closely resemble each other ; they are also similar in the 
form of the planes of the articulating surfaces of the bodies of 
the vertebra?. But our fossil differs totally from the same por- 
tion of the Plesiosauius in its proportions, the vertebne of the 
latter being broader than long. All the superior apophyses of 
tlie Plesiosaurus are attached by suture to their bodies, hut 
there are no marks of such a structure in our fossil. 

Judging from relative proportions, the Megalosaurus did not 
attain to more than thirty or forty feet in length. The Igua- 
nodon of Mr Mantel did not exceed sixty feet, but tlie indivi- 
dual now indicated could not have been less than from eighty 
to a hundred feet. According to the statement of Judge Bry, 
to whom the society is indebted for the specimens, they were 
four hundred feet in extent, nearly in a curvilinear direction 
marked by these fossils in the soil, which we must presume in- 
cluded the remains of several individuals. If future discoveries 
of remaining portions of this skeleton should confirm the indi- 
cations above pointed out, we may suppose the genus to which 
it belonged will take the name, not inappropriately, of Bnsilo- 
aauma- 

Xoco/i/^.— Banks of the Washita, Louisiana. 



IchlhffnsauriiJi. 31 

Place in the Geological Series. — Atlantic tertiary. The piece 
of " sea-Diarl" which accompanied the specimen is a congloiner* 
ate mass of small marine shells, principally of an extinct sjiecie« 
of Corbida, similar to those observed in the same formation in 
Alabama. Most of these shells are comminuted ; a few, how. 
ever, remain perfect. On the upper surface of the mass, there 
remains a stratum of clay half an inch in thickness, incloBiug 
pieces of crystallized carbonate of lime. 



^P The fossil fragments which indicate the existence of tile ^^| 
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Gehcs ICHTHTOiAiniuB, Conybe«re. 
L JWawuriouii, Harlan, ut supra, p. 405. 
' The fossil fragments which indicate the existence of tile 
above named species, consist of the anterior portions of the 
upper and lower jaws. The form and structure of these frag- 
ments, as well as of the portions of teeth remaining in the 
sockets, bear a close analogy to those of the Ichthyosaurus, but 
the extreme length and breadth of the intermaxillary bone, 
which projects beyond the extremities of the superior maxil- 
laries, will distinguish it from all other species of this genus \ 
hitherto described. 

The portions of maxillary bones attached contain three teeth 
on each side, all equally brokei off at the sockets, The inter- 
maxillary bone contains four teeth, two on each side, also bro- 
ken, thus displaying in all ten teeth, in a space of alveolar pro- 
cesses, four inches long, the length of the fragment. The mode 
of growth and reproduction of the teeth is well displayed in the 
fractured portions which remain : the animal ia allied to the 
Ichthyosaurus in these particulars. For further minutiic we 
must refer to the volume above quoted. 

LocoTiti/. — In the vicinity of the Vellow-stone and Missouri \ 
rivers, Missouri territory. 

Place in the Geological series. — Secondary limestone of the 
8ub-cretaceous group. 

We are indebted to Major N. A. Ware for the specimens, ( 
who obtained them at St Louis, from a fur-trader or trap- 
per, who, " on his return home from the Rocky Mountains, 
observed in a rock the skeleton of an alligator animal, about 
seventy feet in length ; he broke off the point of the jaw as it 



32 Gigaiilic Larerla. 

projected. He said that the head part appeared about three 

or four feet long."* 

Gemdi MosASAVaus, Conjrbeare. ' 
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OMcmeni Fosailu, vol. r. part 2, ed. 3d, p. Sid; Harlan, Journ. Acad. Nat 
Sciencea af Thilad. cal. \x. pi. xiv. ; Silliman's Joaroal, vol. xiii. ; Dekaj, 
Ann. of the L)'c. of New York, toL iii. pi. liil p. 134. 

Locality. — From a " marl pit" near Woodbury, Monmouth 
county, New Jersey. 

Specimens of the teeth, and probably of the femur, in the 
cabinet of the Academy of Natural Sciences, and the jaw teeth 
in the cabinet of the Lye. Nat. Hist. N, York. 

These remains are completely fossilized and impregnated 
with iron, dense and heavy, and of a deep dark colour. The 
teeth of the second series, whilst they yet remain in the sockets, 
are serrated on the edges. 

Place in t/te Geoto^cal scries. — Atlantic secondary, of New 
Jersey. 

GESua Geosaubus. Cut, 
Laceuta i/iganlea. Soemniering. 
6. lUilckelli. Uekij'. 

Ann. of the Lye. Nat. Hist, of New York, to], iii. p. 138, pi. iii. fig. 3, 4. 

Dr Dekay has established the existence of this genus in the 
United States, upon a fossil tooth, with a small portion of jaw 
attached. 

" From various considerations we should be diapoacd to place 
this tooth among the most anterior of the lower jaw. Its ele- 
vated position on its osseous support, places it in the group 
of Mosasaurus and Geosaurus, while its compressed shape re- 
moves it from the former. The tooth now descril>eil agrees 
with those of the Geosaurus in shape, attachment and mode of 
dentition." 

Judging from the size of the tooth, the American species 

• Baron Braunsberg Maiimitlian Prince de U'eid, during his recent viait 
to Phibdelphia, on his return from the Ilocky Mountains, informed me that 
he had obtained the fossil skeleton of a saurian animal, fifteen feet in length 
from the "great li*nd" of the Missouri river, which, on comparison of its cha- 
racters with tboae of the animal above noticed, he thinks belongs to the same 



Sanrucephalus Ittanus. 

must have been of much lar^r dimensiniiR than the European»| 

or Manheiin specicR. (G. Soemerringi, Dekay.) . 

Locality. Monmouth, New Jersey. 

f^ace in ike Geological series. New Jersey secondary. 

[ 'j Gekvs Saurocephalus, Harlnii. 

wK^' ■ S. land/armii, Harlan. 

^^'' ' ^ourn.'Acsd.Wat. ofPliiUa. vol. Ui. p. 331, p!. xii. IB-J.^." 
'This new fossil genus was originally established on (h? 
bone and teeth, discovered in 1804, by Lewis and Clark, iff 
their " Expedition to Colombia River," by whom it was pref-' 
sented, on their return, to the American Philosophical Society, 
in whose cabinet it remained unknown and neglected, untiP 
about ten years since we published our descriiJtion and figure' 
in the work aa above referred to. 

Plave in the Geological series. Secondary limestone? Mis- 
souri, (subcretaceous group.) ' 

This fossil genus has been further confirmed by the suW < 
sequent discovery by Mr Lea of a distinct species of the samev- I 
genus, in a " marl pit" of New Jersey, which was imperfectly 
described by Dr Hays, as llie 

SAtiHOCEPUiLDs Leatau. 

'r Trans, of Ihe Am. Philos. Sof. new series, vol. iii. p. -Ul, pi. 19, 183a 

^ktl^Qcalthf. In a " marl pit^ near Moorestowii, New Jersey. 

I ij/'iace in the Geological aeries. Adantic secondary. New 

Jersey. , 

Very soon after the memoir on the last named species waa 

presented to the American Philosophical Society, we took oa 

casion to read the following observations before that learned 

body, which are now offered for the first time for publication. 

Hole mi a paper entitled " Desertion of a frngment of a l>ta4 <^a' 
rieiv fossil animal, discovered in a marl-pit, near Moorttton, A'ew' 

This fossil relic, in the jxissession of Mr Lea, is interesting, 
not only on account of its geologic^ locality, but also as it 
serves further to establish a new fossil genus, the Saurnceplia- 
lus, described by the author of these remarks, in the Journal 
of (he Academy of Natural Sciences, Philad. vol. iii- part 9(},^ 

, VOL. XVlil. NO. XXXV. JANUARY 183.5. c 
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Sattroccphaiva Lcatmt. 
p. 8S1, 16S4. Both these reUcs evidently belonged to animals 
allied to the genus hhtkyMoitnu, iif ('onybeare ; but which 
approach, in their organization, inure nearly to the fish than to 
the lizard. The specimen described by Dr Hays, in the Tran- 
sactions of the American Philosophical Society, possesses the 
following characters in common with the SAURocEtKALOs lanc't- 
formia : the bodies of the teeth are in close contact throughout, 
the aenes and vessels of the teeth passing on the inner side of 
the alveolar processes. The inferior series of teeth entering 
the cavities of the superior directly in the centre, in the process 
of shedding ; the inferior series are completed before they en- 
ter the superior, the dental serrature of the superior and infe- 
rior jaws closing like incisors. In both also, there exists a lon- 
gitudinal groove along the mesial aspect of the jaw-bone, di- 
rectly below the alveolar margins, though this groove is not so 
evident in the S. Lcantis ; but it must be remarked that this 
species was not more than one-half the size of the S. lanci- 
forvus. 

Id all these particulars of organization, both spei^ies differ 
from the Ichthyosaurus and Plesiosaurus, and from the Saurian 
order in general. 

The S. Lemiux, we find, on comparison, to be characterized 
as a distinct species fron> the S- lancifbrmit, by the greater 
acuteness of the teeth, by their greater vompavaHve length, but 
particularly by their curvature ; they are also slightly com- 
pressed at their inner face. 

In both descriptions of these different specimens, it is stated 
that " the bodies of the teeth are placed close together ;" which 
would seem to imply that their exists no ^' separate and dis- 
tinct aveoli.^ But as the autlior of the paper on the S, lana- 
Jbrviis was not privileged to dissect the relic, he may have been 
mistaken in this point, a question which he is wilUng to cede 
as one of little importance in the present instance, as the state- 
ment was only made to convey an idea of the close approxima- 
tion of the bodies of the teeth. 

Dr Hays would appear to entertain different opinions on this 
point, and although he states that distinct alveoli do exist in 
both specimens, yet has made a new genus for his animal un- 
der the name " Sadkodon," which he subsequently altered to 



Saurccephalus hmafiirmis. 
" Sapbocephaldb," and thus appropriated to himself the la- 
bouFR of another without acknowledgment, and dedicat«a the 
species to hie friend Mr Xea, in the firRt place in the feininine 
gender at page 476, " S. Letiit ;" but is notified of this amphi- 
bious compliment, whilst the paper is still in press, in time to re- 
christen the bantling, which finally, at page 477,figures an the S. 
Leanus ! On the mo9t<cntical examination, the animals will be' 
found to agree geneTu-ally in every jwint of the least import- 
ance. The tmsoning in the following paragraph of Dr Haya' 
description, we are unable to comprehend. The most import- 
ant generic cfiaracter which was supposed to distinguish this 
animal from the one we describe, [viz. the absence of distinct 
and separate alveoli,] having no existence, it appears proper, 
in the present state of our knowledge, to place the two species 
in the same genus ; and as the genus Sauroccphahi.t Isjbundei 
on erroneous characters, and will not admit our species, it be- 
comes necessary to construct a new genus, which we shall ac- 
cordingly do, and shall retain for it the name " Snurodon !" 

Nothing can be more incorrect than the statements here 
made, or more preposterous than the deductions drawn from 
them. In the account of the SAUHocErHAi.us lanciformis, in 
the Joum. of Acad, of Nat. Sciences p. 536, vol. lit., are the 
following paragraphs in direct opposition to the above gratui- 
tous assertions : 

" The row of teeth on the inferior, appear to have passed 
within those of the superior jaw; this supposition is farther 
strengthened by the worn appearance of the sides of the teeth. 
This arrangement of teeth, which woidd require a peculiar 
configuration of the jaw, together with the peculiar distribu- 
tion of the maxillary nerve, appear to entitle this animal to 
rank as a new genus." 

The distinct and separate alveoli are not even alluded to ill 
the characters of the genus Saurocephalus, which are thus d^ 
signated in the account published several years ago, 

SAunacKPHALUR limc\formit. 

*' Generic characters. — Bodies of the teeth approximated ; 
those of the inferior and superior jaws closing like incisors. 
Inferior maxillary nerve passing along a groove on the mesial 
aspect of the dental bone." If it should be lierea.ftct aac«t- 



Fossil Ksox or Pike- 
Imgth. ParkinBon'hOrgoDic remains, vol. iii., contains goodligureE 
of the (edh uf most of ilit above named species ; aho ManteH'e 
Geoligy of the South Eost of England, p. 1S«. For further 
obik-rvBliunB on the fossil remains of sharks, rid. " Jorirn. Acad. 
Nat. Science of Philad." vol. iv. p. 832. pi. xiv., in an essay pub- 
lished by the author, entillfd "Notice of the Plesiosaurus, and 
other Jbisil relitjuia, from the stole of New Jersey, 1824." 

Professor Hitchcock, in his "report of the geology, &c. of 
MassBcliiiselts,"' p. 198, pi. xi., and xii. has given figures of fos- 
sil teeth and vertehrie, found in what he terms the plastic clay 
formation at Gay-head, Martha's Vineyard ; the former are 
evidently the remains of sharks, similar to those found in the 
green-sand of New Jersey, the latter are eithernot well figured, or 
resemble but indifferently the vertebrie of sharks; but possibly 
the statement of the author, that "in general they (the bones) 
arc much broken and often rolled," will explain their anomalous 
forms. 

In addition to the genus Squalua, the insolated fragments of 
other cartilaginous fishes, as the llaia and Acipenser, are occa- 
sionally found in similar localities as the former. 
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FisHKs pnper. 

The fossil bones of fishes hitherto discovered in the United 
States, Iwlong principally to Cuvier's second division, or 

Malacopteiivgia. 
Including among others the carp and the gar. On the 24th 
of January 1825, the author of these remarks had the pleasure 
to.be present at the reading of an essay by Dr Dekay, before 
the New York Lyceum of Nat. History, on the *' Fossil fish of 
the U. States. " This essay we believe has never yet been pub- 
lished, but we were impressed at the time by the following state- 
ment of Dr Decay : " All the fossil fish which I have examined 
in the United States, are modelled after the Esox osseus, or 
bony-scaled pike of the Mississippi,'" which last species then, he 
thinks, may stand, " as the representative of a former creation,— 
the Logans of their race." This cunous fact was subsequently 



confirmed by the observatioiiB of Baron Ciivier— vid. ' 
Fossiles." 



ORDER ACANTHOPTERYUIA. 
OEjiob Sphtb^ha, BL 

The fossil jaw from N. Jersey secondary referred to above, H I 
1 possession of Dr Dekay, who has not yet published a descrip- J 
un of it. 



" Many yeara ago we received from Mr A. Jessup, a fine ixA- 

n of fossil fishes in the slate from Westfield, Connecticut. 
' Connected with the fossil fish of thia localityj Prof, Hitchwk 
ti his recent work, " Report on the Geology, &c. of Massachu- 
ttts," has given a very interesting chapter — we quote his obser- 
hitions for the benefit of our foreign readers, who mav not con- 
Siiently refer to the original. " The remains of fish have been 
Kind on bituminous shale, and on bituminous marlite, in 
liddleton, Con., at Sunderland, Mass., and also in West Spring- 
leld and Deerfield. Sunderland, liowever, is the only spot where 
they can now be procured. The shale there forma the bank of 
the river several feet high : but the Ichthyolites are most abun> 
dant in the lower part of the bed, which corresponds nearly with 
low-water mark. I have dug out hundreds of specimens at this 
spot, though perfect ones are very rarely to be obtained. 

" On one layer of the rock, fifteen inches by three fi^t, seven 
distinct impressions are visible. Indeed I have not unfrequent- 
ly met with one fish lying across another, without the interven- 
tion of a layer of shale, and from these specimens, I can easily 
conceive haw the mistake should have been made, that among 
the Monte Boica ichthjohtes, one fish was found in the act of 
swallowing the other. 

•' A thin layer of carbonaceous matter usually marks out the 
spot where the fish lay, except the head, whose outlines are reit- 
dered visible only by irregular ridges and furrows. In some 
cases, however, satin-spar forms a thin layer over the carbona- 
ceous matter, and being of a bright gray colour, it gives to the 
specimens an aspect extremely like that of a fish just taken out 
of the water. 
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40 FoatU Fiskta af tVitl/iM 

"We tntiHrtinu's tind tliL- upociiiieiis a good deal mtitilaled; 
so much a> iudcfd. (hut ihe funn of the f!sh is entirely lost, aud 
the tuil and fiiiK are Mjuttcred aliout promirKUoucily ; and this too 
in the vicinity ot' other specimens that are entire. Hence we 
cannot impute this niutilatiun, as is usiititly dune, to a disturbing 
force acting on the rock at Uie thne in which the fish was en- 
veloped, or aTierwards. But il' we suppose that the 6sh, as they 
died, were grudualiy envel<iped hy mud, it is easy to conceive 
how soniu ol' them might have pulrified and fallen to pieces, be- 
fore they were buried deep enough to be preserved ; or it might 
be, that most uf the fish was devoured by some other animal : 
and in either of these ways we might ex|>ect to find only scat- 
tered relics enveloped in the rock. The great resemblance of 
these ichthyolites to those found on the bituminous slate of Mans- 
field, in Germany, has been already noticed. Probably all of 
them belong to the genua Paleeothritsum, (Blainsville). I am 
incUned to believe that I have found four s|)ecies." Fid. p. S36, 
pi", siv., fig. 44, 45, 46, 48. 

As is generally the case, the fish appear to have lain on their 
bides when enveloped in the rock. 

There are doubtless numerous localities of fossil fish in our 
widely extended country, which have not yet met the eye of a 
scientific naturaiisi. An intelligent friend has recently furniab- 
ed us with a notice of a very interesting locality of this nature ; 
ho is the proprietor of a marble quarry situate in " Oval Lime- 
stone Valley," or *' Nipnose Valley," on the west branch of the 
Susquehanna river, Pennsylvania. The marble is a greenish 
coloured conglomerate, somewhat resembling verd antique, and 
Admits of a high polish, being finegrained and hard, interspersed 
with softer spots of an argillaceous nature. Some parts of this 
marble are represented as being replete with the remains of fossil 
^ih, about the size of a herring or carp ; some specimens retain- 
ing the impressions of the scales; others only of the bones. The 
atone was loo britde to permit the obtaining of any of the speci- 
mens whole. 



n yie Chemical domposifioH ofthe CTyitaUized Oxychlori&e tf ] 
"'Antimony. By James F. W. Johnston, A.M., F.R.S.E,, 
' T.G. S., Reader in Chemistry and Mineralogy in the Univei*- 

Bity of Durham. Com in un Seated by the Author. ' 



, It has been very lung known, that when a solution of oxitu t 
: antimony in muriatic add is diluted with water, a white I 
wder is precipitated, which, after prolonged washing, Btill ob- ' 
Uiateiy retaius a portion of the acid. This substance was for- 
merly described under the name of the powder of algaroth. 
__ The difficulty of Beparating the whole of the acid from this 
powder naturally leads to the opinion, that, when first precipi- 
tated, it is itself a definite compound less easily decompowd thaa 
^e neutral chloride of antimony, or that it contains a quantity 1 
e such compound. In either case, as water continues to I 
^arate acid from it at each efTusion, it is obvious that washing | 
bust decompose thic compound. The newly preupitated un- * 
Hashed powder, therefore, must be, ur must contain, the com- 
M>und in its normal state. 
We have many analyses of this substance, no two of whic^ 
■, obviously because having washed it more or less, eacn 
lemist operated upon a mixture in which the relative quanti- I 
B of oxide and ciiloride of antimony actually differed. Aii. 
ording to Bucholz, it contains 4§ per cent, of dry muriatic acid; 

»rding to Gronvelle it consists of 7 atoms oxide united (o one I 
bom of chloride of antimony." Diuiias-f- gives as its compo- 1 
1 82 of chloride and 18 of oside of antimony ; while Mr j 
Philips found it to contain 7.8 per cenl. of muriatic add, add I 
%% of oxide of antimony, or to consist of one atom of acid tQ j 
I of the base. J From results so discordant, it is impossible to J 
w any conclusion in regard to the true nature of the codv- 1 
md, or whether there be any constant and definite compound I 
the chloride with the oxide of antimony. That oxides , 
HlJorides do unite there is now no doubt, but the difficulty a 
wtiuning these compounds in a crystalline form lias hitherto proTfl 



* Gmelin's Uandbucli, I, |i, DH, 
iner'j Chemislrv, p. 697- 



t Trail* de Chimie, ili. p. 399. 
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Mr Johnston on the Crystallised 
vented their composition from being investigated so accurately 
as their interesting nature requires. 

When the powder of aJgaroth is first thrown down, it forms a 
beautiful white precipitate ; hut ifHllowed to stand some time, 
or be collected on the filler, it not unfrequenlly changes in ap- 
pearance, becomes granular, and assumes a yellowish-grey co. 
lour. In this state acid is separated from it by washing with 
water, hut its whiteness is not restored. These grains some- 
times possess a slight degree of lustre ; they are minute crystals. 

If an acid chloride of antimony, prepared by digesting mu- 
riatic acid in the sulphuret or by any other process, be diluted 
with 20 or 30 times its volume of water, and set aside, the light 
white powder which at first falls gradually contracts in bulk, and 
at the end of two or three days has nearly all assumed the cry- 
stalline form. These crystals are grey, yellowish-grey, or, if the 
chloride has been prepared from the =iulphuret and any sulphu- 
retted hydrogen is present, of an orange-red colour. They ex- 
hibit occasionally a high degree of lustre, and, according to the 
measurement of Professor Miller of Cambridge, are oblique rec- 
tangular prisms, of which the terminal obtuse solid angles are re- 
placed by planes. The crystals are generally microscopic, but 
from their brilliancy the faces are very distinctly observable. 
Only on two occasions have I observed them form radiated 
needles, brilliant, almost pure white, and half an inch in length ; 
the method above described, however, seldom fails to give dis- 
tinct crystals of a lesser size. 

When these crystals are washed with water, their brilliancy 
diminishes from the surface undergoing decomposition ; they 
must therefore be collected and dried on bibulous paper without 
washing. That these constitute a definite compound there can 
be no doubt. 

At a temperature considerably above 212° Fahrenheit they 
lose no weight; farther heated in a close vessel they decrepi- 
tate and give oft' white fumes of chloride of antimony ; 31 .86 
grains heated to redness in a glass-tube with twice its weight of 
dry carbonate of soda, and the gas given off made to pass over 
chloride of calcium, gave only .12 of moisture = 0.38 per cent- 
This small quantity of moisture was obviously hygrometric 
ither in the soda or the salt. 



Oxtfchioride <jf Antimony. 
By boiling witli a solution of carbonate of sodu, or by headog 
nearly to redoens with the dry salt, it is decomposed. By satu- 
rating the solution with pure nitric acid, fillering and, pre«pil«t- 
ing with nitrate of silver, 1 obtained for the amount of chlonoe 
per cent, in four experiments 11.32, 11.26, 11.92, 11.215, n- 
Bpeclively. Notwithstanding the close agreement of the lost two 
results obtained by different methods, the highest probably 
comes nearest the truth, as by washing a minute portion of tlie 
^loride present in the crystals may be decomposed. 

It requires great care and considerable practice to be able to 
determine the amount of antimony within half a per cent. Some 
discussion has lately arisen as to the possibility of approximat- 
ing nearly to the true quantity by precipitating it from its lo\\b- 
tioQ in muriatic acid by sulphuretted hydrogen ; and Rose hu^ 
stated, that when the gas is transmitted in large excess, the 8uk 
pburet of antimony may be completely freed from chloride, and 
I the metal determined to about half a per cent. This result} 
(OWever, is not always lo be depended upon. From soluiioni 
erfectly saturated with sulphuretted hydrogen, I have severs! 
MUies collected precipitates, which, when dried and then gently 
Bated in a close tube, gave off while fumes of chloride. Though 
lerefore, the antimony may, by this process, be pretty nearly 
letermined, the result obtained should if possible be checked by 
wurse to some other method of analysis.' 
As the amount of oxygen in the oxychloride is determined 
1 the loss, the estimation of if^ quantity is liable to a double 
, arising from the weights both of the chlorine and anU- 
nooy obtained by analysis. I had therefore recourse to two 
r methods in order to verify and control the percentage of 
lOtimony obtained by precipitation from the soluUoii containing 
1st, 30.32 grains dissolved in muriatic and diluted with a bo- 
ntion of tartaric acid, gave with sulphuretied hydrogen 3S.02 
rains of sulpburet = 76.82 per cent, of metallic antimony. 
B, digested with pure nitric acid, it is decomposed with evolution 
' The iodide of uiCimany (31 + 2 Sb) seema tu have a similar affinity fat 
aulpkucet aa the chloride has, or a similar tendency to uiix with it and re. 
tion of siil|)buretted hrdrogeo, for if the iodide be dissolved in tnu- 
■tic acid, diluted largely with water and decomposed by eicess of aulphu. 
ctted hydrogen, the dry sulphuret, when heoled in a. close tube, gives 
red vapour which condenses into a red crystalline crust of the iodide. 
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Mr JoliiistOD on the Cry)itaUizcd 
of chlunne, anil, by cautiuus evaporation aiid heating to redness, 
the metal may be obtained in the state of antioionious acid. By 
the aK)3te«reful pr»cedure, however, it is ditScult to obtain it 
entirely free from a trace ot" chloride or oxide, which causes & 
small loss when healed lo redness. By this process I ob- 
tained in three experiments 76.98, 76.506, 75.98, for the 
per-centage of metal. 3d, Gently heated in an atmosj^ere 
of sulphuretted hydrogen, muriatic acid is disengaged, a little 
chloride of antimony is carried over with it, and the black 
sulphuret remains. By a cautious application of the heat so 
as lo prolong the process for two or three hours, the quan- 
tity of chloride volaiihzed may be very much diminished, so 
as to reduce the loss below a quarter per cent. Should any 
notable quantity of white fumes make their escape, they may be 
decomposed by causing iheni lo pass through water, and the 
antimony afterwards collected in the state of sulphuret. In two 
experiments, I obtained by this method 76,558 and 76.6 for the 
umount of antimony. In these results I have most contidence ; 
in both, however, there was a trifling loss, so that they ought to 
be rather under the truth. 

I endeavoured to determine the oxygen directly by heating 
the salt to redness with charcoal in a glass tube and collecting 
the carbonic acid evolved, but the approximation obtained was 
very rude. Reckoning the loss as oxygen, therefore, we have 
for the composition of the salt, — 



Cbloriue = 11.32 
AntiinoD;' = 7(i.6 
Oxygen = 12.0a 



= 2.S0 atouis. 
= 3.49B _ 
= 12.08 — 
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Where the number of atoms of antimony is to this sum of those 
of chlorine and oxygen as 2 to ^.08, very nearly the relation 
which the electro-negative element bears to the metal in the 
oxide and first chloride of antimony. 

Tlie atomic constitution which agrees most ncariy with these 
numbers is the following; — 
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Or two atoms of chloride are combined wiili 9 of oxide, the 
formula being g(3 CI + 2 Sb) + 9 Sb.' The qtiantiiifsorchl-v 
rine and antimony found by experiment are, as was to be ex- 
pected, a little less than is indicated by theory, cauRin|: the 
amount of oxygen to appear somt'thing greater than it ought tobe. 
Other compounds of chloride with o?;ide of antimony may pro- 
bably exist. The composiiion of the powder of algarolh, whether 
in the form of a dull grey sandy powder or of regular crystals 
is very constant. In making the above analyses I enjployed the 
crystals obtained at many different times, and the results agree 
very closely. By supposing a portion of the add to have been 
washed away, ii is easy to reconcile with the composition above 
given ail the results found by other chemists, witli the exception of 
that given by Dumas. If any confidence is to be placed ort 
that reKull, there must beat leant one olher analogous compound^ 
differing very much in composition from the common powder of 
algarolh, the chemical constitution of which it is said to reprei- 

There exist many other compounds of fluorides, chlorides, 
and iodides with oxides, in which the ratio of the haloid com'^- 
poimd is to that of the oxide, s() far as they have been examined, 
as 1 , S, 3, 5, to 1 . None of ihem, however, I believe, has yet 
been obtained In a cryEtalline form, with ihe exception of this 
oxychloride of antimony, and it is therefore not improbable that 
considerable errors may hereafter be found in the atomic con- 
stitution at present assigned to ihem. 

The difficulty of entirely decomposing the iodides of antimony 
and arsenic even by long boiling with water, renders it exceeding 
probable that these iodides unite with their respective analogous 
oxides in some definite proportion, which, of course, cannot be 
investigated till they are obtained in a crystalline or some other 
constant form. 
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Obscrvaliona upon the Salmovidte met icHk dur 

«tfn to (he Nortfi-weit of Suihtrlandslure, mJune\^^. By 
Sir William Jabdine, Bart., F. R. S., M. W. S., &c. &c. 
CommunicateiJ by the Author. 

The investigation of any tribe of fishes is always difficult, 
fioni the uncertainty of procuring specimens at every season, 
and from the impossibihty of tracing the habits of the creatures 
theniEelvea in their native element. In those genera "hich have 
the aperies closely allied to each other, the difficulty is much in- 
creased ; and in the family of the Balinuniilie it has been long 
felt and acknowledged, and various theories have been started, 
whic)i, from the difference of opinion expressed, have led to the 
proposal of questions yet unanswered. Induced by the expecta- 
tion of novelty in different departments of natural history, and en. 
couraged bya liberal permission granted by tiie Duchess-Countesa 
of Sutherland, to examine the valuable fSsheries upon her cTten- 
fiive properties, a short excursion to the north-west of Scotland 
was undertaken in June last.* The fishes inhabiting ihe lakes 
and rivers formed a particular object of research ; and without 
attempting to clear up the doubtful and mysterious points of 
ttieir history, I shall endeavour to notice shortly those species 
which were met with during the above mentioned excursion. 

Migratory. — Most naturalists have divided the true salmon of 
our waters into two sections, " those which are migratory," and 
*' those which are not migratory to the sea.^' At present, and for 
the sake of simplicity, is retained this apparently natural division. 
Of the first section, " those which are migratory," I feel pretty 
confident in placing four species, Salmo salar, trutta, eriox, and 
albuB-t 

1. Salmo solar, or Common Salmon. — 01' those, the first, 
the common Salmon, will stand at the head ; 6rst in oom- 
mercial value and importance, first in size, and first in 

• The gentlemen comijusing the experlitton, were Mr Seliiy, Sir James 
WHam, Br GrevUle, Mr John Janline, and myself. 

•f- I am not sure that the three last specific names will stand; although our 
spectea are ea limited, the unravelling of the synonyms is estremelv difficult, 
but 1 trust ere long to accomplish this, and to Mx more recognisable cliuroc- 
ten to th!»e which belong to this country. 




Sir W. JarOiiie on the Common Salvion. 
the estimation of the sporlsinan. Tlie salmon fisheries of 
Suotland were of very great value, but for tlie last twelve or 
fifteen years they have rapidly decreatcd, tome having fallen 
M much as two.lhirds of their rent. Tlie county of Suther- 
land having a large extent of sea coast, indented with innu- 
merable bay?, and tlie country being nearly a succession of 
mountains and valleys, each with Iheir lakes and rivers, was s 
favourite resort for ihe salmon, and the fisheries were valuable, 
aDdcarriedonexlensively. They were, however, let to tenants, 
(or kaynera as they are there termed,) and being much ovei^ 
fiabed, shared the fate of the others ; so much so, that the late 
Duke of Sutherland, anxious to restore them, two years since 
took them entirely into hit own possession, built extensive curing 
bouses, preserved the rivers during close-time, and so regulated 
the fishing, that IVee access was given to the heavy or breeding 
fish, and the kelts or spawned fish were allowed to return un- 
molested to the sea. The consequences of this good manage- 
ment have already shewn themselves, and in some rivers the pro- 
duce has been tt)i:s year doubted. In the examination of these 
fiaherieH one or two fads presented themselves. 

It has always been a subject of dispute whether the fry re> 
turned to the rivers as grilse in the same season which they de- 
scended. I have had no doubt of this for several years, but it 
was very difficult lo prove. In the Tweed, I have killed grilse 
early in the season, so small as only to weigh two pounds, and 
seen them gradually increase in size as the season advanced ; the 
intermediate size, ho>vever, between the fry and (he two pound 
grilse was wanting. During the two years which the tisheriea of 
Sutherland have been in possession of the Duke, a set of expe* 
HmentB have been instituted by his factors, one of which leaves 
no doubt upon the siibjict, Last spring, several thousands of 
fry were marked in the difftTent rivers, among others, by Mr 
Baigrie in the Laxford and Dinard, on the west coast. In the 
Laxford, the first grilse (marked in April as fry) returned on the 
25th June, and weighed three pounds and a half. Many others 
were got during the season from this weight to six pounds 
and a half, returning to the rivers where the fry were marked, 
which was known by a particular mark being used in each, and 
shewing that a return to their breeding ground was as frequent, 
^■jW rather as constant, as among the higher animals. This wj^ 
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sir W . Jnrdtric «i t/if Commoit- Sakium. 
■ml weight exactly agrees with tliat ol" ihe grilse upoD their first 
running elsewhere; and I think that very few attempt to enterthe 
rivcrsl>eforeattaininga weightof 3 lb. These marked grilse were 
unfortunately killed ; but next year it is proposed to return them 
again to the river, with an additional mark, and endeavour to 
retake them a second season. Several other experim.ents are also 
proposed, and as the nature and situations of the rivers present 
every facility, I have little doubt of their success. 

Some rivers are what are called early, others late ; or, in other 
words, the clean or high conditioned salmon commence to ascend 
in spring, and the 6sh come into breeding condition, and begin 
to spawn at an earlier period. The causes influencing this seems 
yet undecided ; and iihere the time varies much in the neigh- 
bouring rivers of the same district, they are of less ea&v solution. 
The northern rivers, with little exception, are, however, the ear- 
liest (a fact well known in the London markets); and going still 
farther north, the range of the season and of spawning may be 
influenced by the latitude. Artedi says, " In Sweden the sal- 
mon Bpawn in the middle of summer." 

It has been suggested that this variation iu the season de- 
pended on the warmth of the waters, and thai those iiighland 
rivers, which arose from large loclis, were all early, owing to 
the great mass and warmer temperature of their sources, tliat 
the spawn there was sooner hatched. There are two rivers 
in Sutherlandshire, which shew this late and early running 
under peculiar circumstances. One the Oikel, borders tlie 
county, and springs from a small alpine lake, perhaps about 
balf a mile in breadth ; the other, the Shin, is a tributary to tiie 
Oikel, joins it about five miles from the mouth, but takes its rise 
from Locb Shin, a large and deep extent of water, and(;onnecCed 
to a chain of other deep lochs. Early in the spring all the sal- 
mon entering the common mouth, diverge at the junction, turn 
up the Shin, and return as it were to their own, and warmer 
Bttcam, while very few keep the main course of the Oikel, un- 
til a much later period. 

It is a mistaken opinion to suppose that the span-ning season 
is only between October and February. In many rivers it wouUI 
commcDce in the end of AugU'sE, if the grounds and entrance to 
the rivers were left open and unmolested ; and in some of the 
Sutherland streams which have been left undisturbed for the last 
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years, the spawning season lias been advanced by a month on 
weeks. It varies in almost every river, and hence will 1» seen 
le impropiiety of a general or common close-lime, some waters 
fact being open when they should be closed, and ihe reverse. 
It is a common remark with fisliermen, that no food 
found in the stomach of the snlmon taken in the sea; and thU 
circumstance has been handed down by almost all writers for », 
long period. This saying, for it deserved do farther credit,: 
has only lately been examined into by an anatomisl, in the* 
Transactions of the Royal Society of Edinburgh, thai the only, 
and peculiar food of the salmon in the salt water consisted 
of small monocuh and entomostraca, with the ova of star-fish.* 
In the north of Sutherland a mode of fishing salmon is some- 
times successfully practised in the firths, where sand-eels are 
used for bait : a line is attached to a buoy or bladder, and alli 
ed to float with the tide up the narrow estuaries. The salmon' 
are also said to be occasionally taken at the lines set for had- 
docks, baited with sand-eels. At the mouths of rivers they rise 
freely at the artificial tiy within fifty yards of the sea, and the 
common earth-worm is a deadly bait for the clean salmon. All 
the other marine salmon are known to be very voracious ; and 
there is nothing in the structure of the mouth or strong leeth at 
common salmon, to warrant us to suppose thai there is any. 
ratet^l difference in their food. 

2. Scdtno Trutta or Sea Trmit The fish next of import-' 

ance in Sutherland, is what there, and indeed in the whole 

North Highlands, is called the Sen Trout ; but under this 

general name two fish at least seem to be included. By the 

taxmen or fishers, they are, however, only distinguished as' 

the larger and smaller kinds, and by the different season at< 

which they run. The first or early running kind was considered' 

be Salmo trutta. The run of these fish commences about 

first week of June, and is at its greatest height towards the^ 

Idle of the month, the numbers decreasing with the advance' 

the season, until they are succeeded by the later running fish. 

approaching the entrance of rivers, or in seeking out, as it 

'" Faber, in his Natursl History of the Fishes <if Iceland, remarks, " ': 
Salman feeds on smali flaties, and various small marine animals. 
ling tayi their favniirltc fuod in the sea is the sand-eel — Edit. 
VOL. XVIIl. KO, XNXV. JANUAIIY 1835. D 
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Sir W. Jardine on the HtrUng. 
were, some one which they preferred, shoals of this 6sli may Xtt 
■een coasting the bays and hesdlands, leaping and sporting in 
great numbers, from about a pound to three or four in wright; 
and in some of the smaller bays, the shoal could be traced seve- 
ral times circbng it, and apparently feeding. In these bays 
they are occasionally taken with a common hang-net stretched 
across ; and when angled tor in the estuaries, with the ordinary 
Sies which are used in the rirers of the south for grilse, rose and 
took freely so eagerly, tlwl thirty-four were the produce of one 
rod, engaged for about an hour and a half. They enter every 
river and rivulet in immense numbers, and when fishing for tba.- 
salmon are annoying from their quantity. It is scarcely possil 
at present to arrive with any certainty at the numbers of this fi) 
They are a perquisite to the fishermen or kayners, who naturally 
may not be willing to expose their whole profits, and nothing 
but a salmon ret of large mesh being used, the greater part of the 
smaller fish escape. Two hundred are frequently taken at W 
draft, and three hundred have occasionally been counted, 
food of those taken with the rod in the estuaries, appeared 
indiscriminate ; occasionally the remains of some small fish, whi 
were too much digested to be distinguished, sometimes any fli 
beetles, or other insects, which the wind or tide had carried oiil 
and of which Pkyiopertha vidgaris, or brach en-clock, in 
district, formed a great part ; but the most general food set 
to be the TcUitrus locvsia, nr common sand-hopper, with whi 
some of their stomachs were completely crammed. 

3. Salmo albu-t or HerUng. — Our time did not permit us 
remain in Sutherland shire, until the run of what the fishermi 
call the smidler sea-trout, which commences about the middle 
July ; but by the attention and kindness of Mr Baigrie, facti 
for the Scotirie district, specimens put up in spirits were fc 
wBrde<l to us from the Laxford, and, upon comparison, ' 
found to be identical with the herling of the Solway Frith, 
fish which Dr Fleming has given under the title of Salmo all 
This is by far the most abundant species in the northern rivers, 
and indeed, wherever it is tiiund, as far as could be estimated by 
Mr Baigrie, they enter the rivers in the proportion of about t«ik' 
to one of the first or early running fish, 

4. Salmo eriox or Grey. — There is only another of the 
gratory salmon enumerated, viz. Salmo eriox, but no specii 
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met with. A large fisli is, however, occasionally taken on 
the north coast, which is known by the name of Norway trout; 
this may either prove the large square- toiled hull-trout of the 
Tweed, or one of the North European species, which appear not 
yet to have been met with in Scotland. 

5. Not migratory. SalmoFario or Common Trout. — In Norths 
em Europe most of ihe lakes and rivers are inhabited by thissecr 
Uon of the salmonid*. The north of Sullierland is a county pecu- 
liarly adapted for them,audin the ample rivers, find rugged moun- 
tain torrents which water her valleys, and in the lakf^ which so 
thickly stud her wild and Alpine districts, we find these hsh almost 
the peculiar inhabitants, and abounding in the greatest profusion. 
None of these waiers, I believe, have been previously i isited, m\h 
the view of examining their productions, — those which had been 
visited had only been so by the sportsman, but many have nevec 
been looked at except by the shepherds who tended their mas- 
ters' flocks on their sides. In all these lochs, the most casual 
observer is at once struck with the dissimilarity and variation 
which exists among the fish. The guide whom the stranger has 
engaged lo conduct him to some unexplored waters^ will boa^t 
of the different kinds which his loch possesses, anxious to show 
its superiority over some others ; and trout are frequently taken 
in different little bays, separated only by some narrow promon- 
tury, of appearances totally distinct. The causes which produco 
this variation in ihe trout (S. fario) of our lakes and rivers, has 
not yet been attended to, and the possibility of its being the con- 
sequence of different species inhabiting them, seems nut to have 
been thought of (at least in [his county), as the reason for go 
it difierences appearing in their shapes and colour. 

Situation, the quality of the rock or soil funning the bot- 
tom of the loch or rivers, and composing the surrounding coun- 
try, with a difference of food, will all conduce to alter consider- 
ably the aspect and colour of the fish. The seasons have also 
their influence, and at that time when [lie great business of 
spawning is in preparation, the form of the jaws becomes length- 
ened, and the colours of the scales become much heightened in 
brilliancy, — the latter a change analogous to the nuptial plumage 
in birds, while at the completion of the breeding season, another 
cfaange is exhibited, incident to the then thin and transparent 
structure of the new scales. J 



S2 



Sir W. Jardine on the Common Troitl. 



V dUtinclly niarkecl varieties 
I ; and it □ 



I 



During ihecxturBiou,sevcral v 

trout were met with, which we shall n 

be observed, that although a certain change of variation occurred 
in each, yet an arrangement of the markings and c»lours always 

prevailed, by which ihcy could be pointed out from each other. 

There was a corresponding (slight, but apparently constant) va. 
riation, of the form of the stomach and some other of the inter- 
nal organs, and there was a similar difference in the form of the 
scales. A variation of habit was also perceived, with a different 
uiannerof swimming and of action, similar to what may be noticed 

in the flight of two closely allied species of birds, from which 
a practised eye would make them out before either the colours or 
shape c6uld be distinguished. 

The first variety is from Loth Craigie, on the southern bor- 
ders of Sutherland shire. The country immediately surrounding 
it, is composed of black and white granite, the bottom of the 
loch of large boulders of granite gravel, or fine sand, and, except 
at the edge of one or two small bays, do indication of moss ap 
peared. The colour of the water was clear sienna-brown, and 
more limpid than that of any of the lochs in the same district. 
The fish found here were upon an average about one pound in 
weight, but one or two instances of trout from five to six 
pounds being taken were mentioned, and a single specimen 
weighing two and a half pounds was taken by the party. The 
form approached very near to the generally accepted idea of 
symmetry in a trout, — remarkable for the small size of the head, 
the arched back, and great perpendicular depth. The colours 
of this fish were of the highest brilliancy, the upper parts of a 
rich brown, the lower half and belly of a deep golden orange, 
the spotting numerous but til defined, and often assuming a cru- 
ciform shape. At this period (beginning of June) the fish were 
in the height of perfection or season, the flesh high-coloured, — 
when hooked i-emarkably active and powerful. 

In the immediate neighbourhood of Loch Craigie, there are 
three or four other lochs abounding with trouL The edges and 
bottoms of these lochs are, however, weedy and mossy, the water 
very dark coloured. The trout of these has all the appearances 
in general form and distribution of spots, but want entirely the 

eaullful brilliant tints, and high season of the others, I 
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rvidently the same variety, inhabiling a parlii^ulur A\si 
having the appearance changed by circumstances. 

It is not so, however, with the second variety lo be noticed. It 
llfrom Loch Shin, a loch of great extent and great depth, lying 
wly at the distance of about three or tour miles fiom the other, 
ut on a much lower level. The bottom is far the most part 
jcky, gravelly, or sandy, but a great extent of ils banka are 
I 'ftiossy, and the water is of a very deep brown. The trout laken 
here were all apparently in good condition, but were remarkable 
for the lengthened and graceful form not only of the body, but of 
. -bU the members, — the head lengihenetl rather attenuated towards 
! nose — the fina all lengthened, very sharp-pointed, and very 
lowerful, the dorsal fin rising high in from, — the anal fin, with 
the first ray double the length of the last, the tail deeply fork- 
ed, the outer points turning inwards and nharp. Following the 
same lengthened proporiiouH, we found the accessary pinnula of 
the ventral fin very lengthened and sharp- pointed, and the form 
of the scales under the microscope longer in proportion, and 
considerably narrower than in any of the others. The colours 

('were not so brilliant as in the last, but very chaste and beautiful, 
tfaoding from deep olive-brown to a greyish -yellow, — the spot- 
Idng large and distinct, round, and placed in a pale field, not 
bunierous ; average weight from f lo 1 lb. ; though a few S lb. 
MIreight were taken. 
•" The tltird variety is from a small alpine loch upon the Ben- 
more range, at a very considerable elevation. It is situated in 
a tract of moss, but the bottom (which is the subsoil, the moss 
apparently washed away) is rocky or gravelly, the water rather 
transparent, but of a dull tint ; the rock of the immediately sur- 
rounding country is limestone. Compared with either of the lor. 
,- Bier, the distinctions of shape were very evident. The bead was very 
mnd, the nose blynt ; while the length lo the extremity of the 
pll covers was proportionally great; the body very thick, deep, 
ind round ; the fins thick and muscular, the lower ones rounded 
ml the extremity; the tail square. The ground colour was deep 
•lirplish- olive, shading from greyish to golden yellow, the whole, 
'including the fins, glossed over as it were with a rich shade of pale 
purple; the upper parts and gill covers were thickly spotted with 
well defined round sapio-colouied spots, some placed in a pale 
rspace ; below the lateral line they become thinner and more sca.t-j 
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tercd, but exieDded in ihe centre of the fish almost to the ventral 
fins. This trout was in exlreinely fine condition, the flesh red snd 
fimi i when hooked, extremely powerful, but not exhibiting the 
great ociivity of the Loch Craigie variety. The food found in 
the stomach was exdusively a fresh water Talitrus, they never- 
theless look gaudy flies, and salted minnows, the latter they had 
not probably tasted even in their original slate. 

Thejburth vartet^, of a much less size, is from the district of 
Aseynt, on the west coast of Sutherland. Loch Assynl is a con- 
siderable sheet of water, running nearly from east to west. 
From the western extremity lo the sea there is a gradual descent, 
the intervening country dispersed in a series of low rugged hills 
of moor and moss. Every hollow or narrow valley is studded 
with lochs of various sizes, from half an acre lo forty or fifty in 
extent, sometimes communicating with each other, and some 
without any apparent outlet. They form a complete chain or 
series to the coast, and are said to be above 200 in number. It 
was in these lochs that we found, and 1 may say exclusively, 
this variety, in immense abundance, eagerly taking any bait thai 
was presented. In weight none exceeded ^ lb., but the greater 
proportion were only from five to six inches in length. It is ra- 
ther thickly formed, tlie fins of moderate strength, the lower ones 
rather sharp-pointed at the extremity, the tail complete, and 
much forked ; the colours were lieautiful and brilliant, the up- 
per parts of a rich olive-brown, which changed toa bright king's 
yellow beneath ; the upper two-thirds of the body, gill covers 
and dorsal fin thickly covered ov^r with large round black spots 
standing in a pale circle ; on the ridge of the back these spots 
often united, and then appeared in a lengthened form. This 
variety is remarkable, as occurring in so wide a district, with so 
much regularity of form, colour, and markings; the distribu- 
tion of them all peculiarly similar. 

The fifth variety, and the only other to be noticed, is from 
a series of lochs between Hichkonich and Laxford, and in the 
river Laxford which issues from Loch Stach, In form it is 
comparatively short, but remarkably deep, the fins very short 
in proportion, rounded and muscular, and of a tench-like shape 
different from any of the others ; while on the other hand, the 
head was remarkable for its great length. They seemed to attain 
Diisidei'abtc size, — one of four pounds weight was taken, severid 
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rom two to two and a half. The fleah white and soft, the co- 
lours not brilliant, and the spatting large, but placed widely 
asunder. By the (ishermen on the Laxford they were termed 
loch trout, in contradistinction to the commonly marked trout of 
the river. The osteology of the head of the large specimens ap- 
pears to difier con^derably from that of the common river varietv, 
but has not yet been compared with a. fish of a similar size. The 
maxillary bone is extremely strong but narrow, in length it ex- 
ceeds that of an 18 lb, salmon. 

Having thus noticed the principal varieties which occurred 
of the fish generally placed as S. lario. it may be remarked, 
that I am by no means satisfied that they all belong to that 
one species; but I do not yet possess sufficient materials for 
comparison, and to form a decided opinion by. 

6. Sdbno JirQj:. — The next fish which occurred in these wild 
waters, is, however, a trout not only distinct from any British 
fish, but has been pronounced by an eminent ichthyologist to be 
different from any of the large continental species, which I have 
never had an opportunity of seeing : it is the great grey or loch 
trout, Salmo ferox, Jard. and Selby. 

This fish, as far as can be traced, seems to have been first no- 
'liced in the Scotch lochs about forty-five years since, by a gentle- 
man of Glasgow, who used to exhibit them to his friends as the 
trophies of his expeditions. By several of our lale ichthyolo- 
gists they were, however, noticed as large trout inhabiting the 
lochs of Scotland and Ireland ; but they appear only to have 
looked upon them as very large individuals of the Common trout, 
and have given no description or character,* In Scotland they 
seem generally distributed in all the larger and deeper lochs. 
Loch Awe, Loch Laggan, upper end of Loch Shin, Lochs Loyal 
and Assynt they certainly inhabit, roving indiscriminately, and 
feeding nearly entirely upon the smaller fish. By persons re- 
siding on the banks, tJiey are taken only by set night lines, few 
ri^ng at the artificial fly ; but they may always be taken by strong 
trolling tackle, baited with a small trout. They are extremely 
voracious, and having seized the bait, they will allow (hemselves 

" Mr Selby and myself conBiiiered the first specimKns which we took in 
Loch Awe in Argykshire, u a apecies undu«cribe<l and new lo Britaia, 
and gave it Lhe name of S. feroi, from its extreme vorncity and riLpai:ioui 
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to be dragged l>v iho teeth for fortv or fifty yartis, and wlien ac- 
cidentally freed, uilt immediately again seize it. 

Salmo ft-rox apj)car8 to be entirely confined to the lochs, sel- 
dom flHrending or descending the rivers running into or out of 
them, and never migrating to the sea. In the sjiawning, they 
ascend for a short way up the rivers or streams entering the 
lochs, but never fur the same jiurpofie descend those running out 
of them, though in Loeli Awe, a favourite resort at this period, 
is a shallow bank of gravel at the narrow gorge where the locli 
commence its exit to the river, and here during the spawning, 
which commences about ihe end of September, they rise eagerly 
at the common large gaudy salmon Hies. 

The largest specimens that I am aware of being taken were 
28 lb. ; a greater weight is given to it, hut I cannot with cer- 
tainly refer to any beyond this: from 10 lb. to 20 1b. is the 
most common weight. It is a remarkably powerful trout, but 
docs not possess the agility of a salmon of the same weight. 

The characters which principally distinguish this trout are 
found in the larger si2e,— the square tail in all its stages of 
growth, — the form of the gill-covers and teeth, — the relative 
position of the fins, — the form of the scales, particularly those 
composing the lateral line, and in the generally delicate skin 
which is spread over the outside of the body, being extremely 
strong and tuugh, and from under which the perfectly transpa- 
rent scales can be extracted. The fins may he stated nearly thus, 
though a greater variation may occur: — dorsal, ^"1 to ^*^ ; pec- 
toral, 14; ventral, j'o ; anal, j'j ; gill- covers, 12. The greatest 
variation occurs in the dorsal fin. In Loch Awe, most of the 
specimens had the full compliment of 15 rays. 

In Loch Loyal we met with what was considered a singular 
variety of this fish. Two specimens of 5 lb. each were taken. The 
general ground colour was deep purplish- brown, shading into 
blackish-grey, the whole upper parts of the body spotted with 
dark sapio -coloured spots, which were continued of a smaller 
size also over the whole of the under parts. In ordinary spe- 
cies, the under partsare generally of a uniform greyish-yellow. 

7. Salmo salmulus or Parr. — This little fish was met with 
sparingly in a few of the rivers which had an uninterrupted in- 
tercourse with the sen, but it evidently decreased to the north. 

The difference of opinion among all our ichthyologists, or ra- 
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ther ihe difficulty which they appear to have in forming one> 
whether this fish is distinct, or only the young of some others, 
lias rendered the solution of it interesting. The greatest uncer- 
tainty, however, latterly resolved itself into, whether the parr 
was distinct, or a variety, or young of the common trout, S.^fa- 
rio, — with the migratory salmon it has no connection whatever. 
What follows is the result of examination and comparison made 
last month from Tweed specimens. 

Among the British salmonida;, there is no fish where the ha- 
bits are so regular, or the colours and markings so constant. It 
frequents the clearest streams, delighting in the shallower fords 
or heads of the streams having a fine gravelly bottom, and hang- 
ing there in shoals, in constant activity, apparently day and 
night. It takes any hait at any time with the greatest freedom, 
and hundreds may he taken when no trout, either large or 
small, will rise, though abundant among them. That part of 
iis history only which is yet unknown is the breeding. Males 
are found so far advanced, as to have the milt flow, upon being 
handled ; but at that time, and indeed all those females which I 
have examined, had the roe in a vary late state of forwardness, 
and they have not been discovered spawning upon any of the 
shallow streams or lesser rivulets like the trout. 

In the markings they are so distinct as to be at once sepa- 
rated from the trout by any observer. The row of blue marks 
which is also found in the young trout, and in the young of se- 
veral salmonidte, in the parr are narrower and more lengthened. 
The general spotting seldom extends below the lateral hne, and 
two dark spots on the gill-cover are a very constant mark. On a 
still closer comparison between the young trout and parr of si- 
milar size, the following distinctions present themselves : The 
parr is altogether more delicately formed, the nose is blunter, 
the tail more forked ; but the chief external distinction is ia 
the immense comparative power of the pectoral fin : — it is lar- 
ger, much more muscular, and nearly one-third broader; and 
we will at once see the necessity of this greater power, when 
we consider, that they serve to assist in almost constantly sus- 
pending this little fish in the most rapid streams. Scales of the 
parr taken from the lateral line below the dorsal fin, were alto- 
gether larger, the length greater by nearly one-lliird, the fur- 
rowing more delicate, and the forni of the canal not so appa- 
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roit or so strongly uiarkHl towards the basal end of the scale. 
The osteolt^ of Uie head was siill more conviacing. The ge- 
neral greater delicacy of the bones in the parr were still kept 
up very distinctly. The operctile* forming the outer edge of the 
gill-covers is much more roimded than in tlie trout, approaching 
in this respect to the salmon ; in the trout the lower angle isde- 
cidedly angular. The inter-operculc in the parr ia longer and 
narrower. The maxitlary bone is broader at the posterior cor- 
ner, but much shuricr in the parr ; the vomer is much weaker ; 
the boues or raya of the gUl-covers are longer and much oar* 
rower than those of the trout. The teething of the parr is weaker ; 
the bone of the tongue longer, weaker, and not so broad ; the 
under jaw much weaker, and the distance between its rami in 
the parr about one-third less. These are the most conspicuous 
distinctions, but every bone varies ; and not in one only, but in 
the many specimens which I have lately examined, the distinc- 
tions were the same, and at once to be perceived. In this state, 
therefore, I have no hesitation in considering the parr nut only 
distinct, but one of the best and most constantly marked species 
we have, and that it ought to remain in our systems as Salmo 
aalmtdtts of Ray. 

The easiest distinguishing marks to a person who has not 
leisure to dissect them, are the great size of the pectoral fins, the 
shortness of the maxillary bone, and consequent diminutive 
gape, compared with the same sized tiout, and the breadth be- 
tween the rami of the lower jaw. 

8. Salmo alpinus or Char. — This was the only other species be- 
longing to this family which was met with during the excursion, 
but from the want of proper nets many specimens could not he 
procured. Those taken were the Salmo alpinus. It appears to 
be in many of the northern lochs, but is only taken when coming 
to the mouths of the rivulets in spawning season. They reach a 
considerable size. These char appeared to be more exclusively a 
night-feeding fish than any of those denominated trout. They 
also feed near the bottom. In their stomach we found the re- 
mains of aquatic insects, with a mass of digested matter, which, 
if examined by the microscope, may have been found to contain 
more minute food. 
* ThH Dames of the boncE are taken I'rom the OBtcol(^i) platet of Cuvltr, 
■htch sboulil tie kpi>t »s the key tii auch desfriplior 



Memoir on tlie Inquiry, Whether am/ Terrestrial Animals have 
ceaaed to exist since Man's creation ; and whether Man was 
colevtporaneous with Species which are now lost, or which 
at least do not appear to have representatives now upon our 
globe. By M. Makcel de Sebres. (Concluded fnau 
vol. XVII. p. 885.) 

III. On Ae different Animals and Vegetables mkich are represented 
H' Upon the Mosaic on the Pavement (f the Temple (f Fortisne <^ 
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■ Or ail the antique monuments which afford a representation 
of a great number of animals and vegetables, there is none that 
is more curious than the Mosaic of Palestrina. Whatever ori- 
gin is ascribed to it, and whatever may have been its object, 
certain it is that the artist to whom we owe it, has represented 
the various animals and vegetables with a precision and accu> 
racy which cannot fail to command our utmost confidence. Be- 
fore endeavouring to prove this, let us attempt to give some 
idea of the object of the artist in the construction of this beauti- 
ful and singular monument. 

We find that this mosaic formed the pavement of the Temple 
of Fortune, in the ancient Praenestc, a town of Latium, upon 
the ruins of which was built the town of Palestrina, distant 
about twenty-one miles from Rome. This mosaic, about 20 
feet in length by about 15 in breadth, was placed in the sanc- 
tuary of the Temple of Fortune. As through the agency of 
llie damp to which it was exposed, it was unceasingly wasting 
away, the Commandeur dal Pozzo caused it to be represented 
in eighteen drawings, which imitated the original colours; and 
Saures, Bishop of Vaisar, gave a short description of it in his 
History of Fraineste, printed at Rome in 1655 ". 

Somewhat later the Cardinal Baberini, wishing to withdraw 
this mosaic from the accidents to which it was exposed, had it 
loved into the palace of the Princes of Palestrina f . It was 



* Praenest Antiquit. Hist, torn. i. cap. xvili. 
t Set the explanation of the Plate of 1721. 
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then engraved, in 1671, in the Laliiiin of P. Kircher • ; and, 
in 1690, M. Ciampini publi$l)e<) another engraving of it, which 
[JiSered considerably from tht.- former. It was on account of 
this discrepancy thai tht- Cardinal Francis Barberini, grand- 
nephew of the former, caused the mosaic to be again copied in 
1721 in new plates of a much larger size ; though some errOTs 
appear to have crept even into these. It was to rectify these 
that Monlfaucon, and, later still, the Abbe Barthelemy, have 
both published delineations, in which this mosaic is represented 
in such dimensions, and with go much accuracy, that we can 
form determinate ideas respecting the different animals and ve- 
getables which are represented, points to which we shall solicit 
the particular attention of our readers -f-. 

The difterent authors who have studied the purpose and ob- 
ject of this antique, seem to have inferred it from a passage which 
occurs in Pliny. According to this author, the mosaics deno- 
minated Lithostraia, were in use at Rome under Sylla ; and there 
is yet, he adds, to be seen at Prasneste the one which he caused 
to be formed in the Temple of Fortune \. It has been concluded 
from this passage, that we must discover, either in the vicissi- 
tudes of fortune, or in the life of Sylla, marked references to 
the mosaic of Palestrina. Kircher has adopted with ardour the 
first of these opinions §, 

But others have discovered in it Alexander arriving in Egypt 
at the time when the oracle of Jupiter Hammon had legalized 
his conquests; believing that, under this emblem, Sylla de- 
sired to recall those oracles which warranted his own eleva- 
tion ^. Others, among whom is Father Valpi, have seen in 
the figures no traits but those which characterize the Romans, 
and have chosen to believe that Hylla caused himself to be re- 

* Latium Vetus Ilotnan. ili71i p< 100- Also Monim., torn. i. p. S2. 
+ Montfeucon, L" Antiquity explique'e, lorn. ii. du Supplem. 17S-I. — Enplk- 
cation de la MoSHique rte Palestrine. Paris, 1760 — Mem. de rAcsd^mie 
des Inscriptions, torn. xxil. p. 605. ^^^H 

( PUny, L 31. cap. 35. ¥.A. HbcL ^^| 

g Veter. Lotium, torn. ii. p. ISO and 152, ^^B 

^ This opinion bos been maintained liv Cardinal Foti^ac, as may be bmd 
1 his Dasert. in Cole, deliaeal. Edit a Card. Baberin. 
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presented *. Others again, and Montfaucon is one, not being 
able to recognise either the journey of Alexander or tlie vicissi- 
tudes of fortune, have supposed that Sylla was satisfied with 
there presenting the shores of Egypt and Ethiopia, and espe- 
cially the course of the Nile -f-. 

On the other hand, many of the learned have advanced very 
different opinions. Thus, in the eyes of the Abb^ Dubos, the 
mosaic of Palestrina is nothing more than a kind of geographic 
chart of Egypt, or of the country watered by the Nile J. 
Whilst, according to the Abbe Barthelemy, it was destined 
solely to commemorate the voyage which the Emperor Adrian 
made into Egypt, Winckelman discovered in it the meeting of 
Helen and Meoelaus, a meeting which took place in Egypt 
after the tragedy of Euripidus ; Chaupy, that it was intended 
to represent the exportation of grain from Egypt to Borne § \ 
whilst, according lo Nibby, its object was to represent the festi- 
vities which they were in the habit of celebrating in Egypt 
during the inundations of the Nile {[. 

Amidst all these contradictory opinions, there is evidently 
agreement as to one fact, viz. that the scene represented upon 
the mosaic of Palestrina was enacted in Egypt and in Ethiopia. 
If there were any doubt on this point, that doubt would be ef- 
fectually dissipated by a study of the animals and vegetables 
that are found represented upon it. This examination, there- 
fore, will be found useful, not only as connected with the in- 
quiry which now engages us, but also as it is an antique, which 
antiquarians with reason have regarded as one of the most cu- 
rious which have been preserved, and one which Poussin has in 
part copied in many of his pictures. 

Another particular which seems to be unanimously established 

is, that the under part of (he pavement of this mosaic, that 

which lies to the north, has reference especially to Egypt. This 

jl easily determined, not only because we see the Nile repre- 



I 



P* ririfrZafjun, torn. Ix. p. SI. 
■f L'AnHqyitl erpSipife. Supplem. torn. iv. p, US. 
X Heflexiona Critique aur la Poffale, torn. L p. 347- 
§ MaUoD de Compagne de Horace, ton. il. p. 301. 
[ II, Tempio della rorliinu, Prrenesliana Roma. 182. 
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wnted, but still more on account of the several productiona 
which we fiacl there, such ub the croewlile, the hippopotamus, 
the lotus, and the peculiar kinds of reeda. The upper part of 
the pavement, that which Ues towards the suulh, is intended to re- 
present the wild and mountainous districts of Ethiopia, mfested 
witli savage animals which are more or less dangerous. Amongst 
these there are many which, according to Montt'aucon, are un- 
known, SB well by the names which are attached to them, as by 
their shapes ; they are unknown both to historians and natura- 
list). There is so much truth in this proposition, that we have 
been astonished to find it made by this great antiquarian, who, 
but slightly occupied with the natural sciences, could not be ex- 
pected, as we supposed, to announce a proposition so profound 
and so true. However, as the remark has been made, it 
proves to us that animals, whose names are found in different 
writings, must have really existed. If, since that time, there- 
fore, they have disappeared from off the surface of the earth, 
their races, like those of many other species, must have dimi- 
nished and become extinct. Respecting the Greek names at- 
tached to the animals, there are some that hold their particu- 
lar situation only because they have been displaced in the re- 
moval which thf mosaic has undergone*. Thus the animals 
which are designated Swarn;, which may now be seen on the side 
of the upper part of the mosaic, formerly constituting a part of 
the same group with the animal HaisBiiT«t(», which is now to be 
foimd on the opposite side. This derangement implies others ; 
and we can easily understand how sometimes the names traced 
upon the half destroyed margins of a fragment, might be so al- 
tered as to correspond to other animals when the different parts 
of the mosaic were removed or reunitetl. It thus happens, that 
many of these names are more likely to mislead than to instruct 
us. It is with the greatest caution, therefore, that we shall at- 
tempt the interpretation of those Greek names that are placed in 
juxtaposition to some of the animals. That we may furnish the 
clearest apprehension, we shall describe them according to the 
order established in natural history. 

" See upon this sulu'ect the work of Josephus Furetius a Secretis de 
Muuelc, pubUihed at Borne in 17d2. 
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TERRESTRIAL MAMMALIA. 

I. QUADRUMANA. 

We find many of tbe quadrumana represented in the mosaic 
of Palestrina. We can recognise at least five species, which are 
all placed towards the upper part of it, that is ro aaj the south 
side, which refers to Ethiopia. These different species of apes 
seem to belong, \st, the Chimpanse; 2d, the Caliithrix ; 3d, 
the Magot ; 4rfA, the Papio ; and, 5ih, the Mandrill varieties. 

The first of these kinds is found seated upon a rock, at the 
side and to the left of the camelopard, above which we read 
these words, Ks^AaTs^SiAi .... This kind is known by the 
form of the head, and the great size of the facial angle, and 
also by the paucity of black hairs which covers its body, espe- 
cially in front. These are the characters which distinguish the 
Chimpanse [Simla trogJodj/ies, Lin.) It is still found in Guinea 
and in Congo. 

According to our view, the second variety is the Caliithrix 
{Simla sabcea, Lin.), an inhabitant of the old world, and prin- 
cipally found at Senegal. Near to this animal we find placed 
the word H»nwifT«uj«, a name which docs not at all agree with it, 
and which probably has reference to quite a different kind of 
animal. In fact, the onocentaurs were monsters represented 
*ith the form of men from the waste upwards, and all beside 
apes. This at least is what we must conclude from the descrip- 
tion j^lian has given in his work on animals*, where he ex- 
pressly says, that the Onocentaurus retains man's nature in all 
the anterior parts of the body, whilst the posterior parts ap- 
proach to that of the ape. 

But Julian also adds, lliat there are certain onocentaurs which 
indifferently employ their hands in running and as instruments of 
prehenaon. This part of the description of jElian agrees per- 
fectly with these apes, and especially with the caliithrix, which, 
according to Prosper Alpinus, still hves in Egypt and Ethio- 
pia f. However this maybe, this second variety must appa- 
rently be referred to the caUithrix of naturalists. 

" De Ntttum Animalium, lib. svii cap. 'J. 
^k + Rerum Aigjrpt. lib. iv. cap. 11, 
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The tliird kind, placed un the extremity of a rock to the right, 
and cjuile close to the preceding variety, very much resenihles 
the Magot {Sivtia sylvanus, Lin.), which is still to be found in 
Barbary. Its head is narrower than that of the preceding race, 
and the hair whicli covers its body is also more abundaut. 

Tile fourth variety, which is likewise placed at the end of a 
rock, and below the magot, at the same side of the mosaic, con- 
nects itself with the Papio {Simia aphynx, Lin.) This baboon 
is ciiaracterized by a prolonged snout, which is, as it were, snipt 
off at the point, wliere the nostrils are placed ; and which gives 
it some resemblance to the muzzle of a dog. Tlie name which 
designates this variety in the mosaic, has now altogether disap- 
peared ; but M. Saur^s assures us, that he had seen it ou the 
drawings of the Conmiandeur Dal Pozzo. These drawings re- 
present, in the same fragment, the tiger, the land crocodile, and 
an animal named Zarujue, It is extremely probable that this 
name was not accurately decyphered, and that it should have 
been read Smrujot, a nanie wliich remarkably corresponds to such 
an ape as that now under our observation. It is known that 
naturalists have reserved the name Simia satyrus to the orang- 
outang, probably on account of ils formation. 

The last variety of ape wliich is represented in this mosaic is 
the Tartarin {^Simia /lamadrius, Lin.), which inhabits Arabia. 
This ape is at the left of the antique, and above the lion. Near 
to him is written the word Kin«(, which comes near to the Kii^St;, 
or Knirtf, or finally iCiiiiret, by which appellations the ancients de- 
signated a kind of ape with a head not unlike that of the lion. 
It is perhaps on account of this circumstance that this ape has 
been considered by Montfaucon as a peculiar species of lion. 
At the same time this respected antiquarian is astonished, and, 
according to his view, with reason, that the able artist to whom 
we owe this mosaic, has jjlaced such a dreadful carnivorous ani- 
mal upon the branch of a tree. But his astonishment would 
without doubt have ceased, if he had recognised that this ani- 
mal was nothing more than an ape with a great mane, and a 
tail as long as a lion's, to which, therefore, it had some kind of 

I resemblance. *^^^| 
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It. ri:n«. 
A. Plantigrada, 

The first animal we refer to the order Ferse, is evidently m, 
bear, with a short body, thick limbs, and a short tail. This 
bear, placed in the upper part of the mosaic, above and to the 
left of the animal named ta^tvf, is ihere designated by iht' name 
of K|««TT*{, or KjsMUTiK. According to Dlodorus Siculiis {lib. iii. 
p. 168), and Pliny (lib. viii. cap. 21), those animals named 
crocotlar, which, according to them, combined the nature of 
the wolf and ihat of the dog, were found in Etiiiopia. It is 
certain that the bear was very common at Home ; for Caligula 
caused four hundred of them to be destroyed in the Circus, 
with nearly an equal number of panthers. It was for long a 
matter of astonishment how Ptolemy, in the celebrated enter- 
tainments which he gave in honour of his father Ptolemy Soter, 
caused a considerable number of white bears to be killed, be- 
cause it was not known that this variety occurs any where else 
than in the frozen seas. But since Kuppel has found this spe- 
cies near Mount Libanus, we can understand how Ptolemy 
could easily have brought tliera from that region. It is at the 
same time true, thalDionis and PUny himself, have given a dif- 
ferent origin to the animal which we refer to the genus bear 
{Ursiig, Lin.), without at the same lime being able to deter- 
mine the variety with any kind of accuracy ♦. 

BB. Digitigrada. 
The first of the Digitigrada of which we shall speak, accord- 
ing to most writers, represents the otter (Mustela Intro, Lin.). 
The general form of this terrestrial quadruped, which besides 
holds a fish in its mouth, further demonstrates the correctness 
of the opinion. There are two of them, placed in the upper 
division, near two fresh-water tortoises. Near these otters we 
read the word EwuSji!, or EikSji;, a name which was common to 
the otter, and to a kind of serpent. 

Herodotus has also spoken in many parts of his works of 

(lee aquatic mammalia. He says (lib. li. cap. 7S) that these 
roi.. 



■ Dion. Casa., lib. LxxvL p. 3G0; and Pliti/, lib. \ 
. XVin. NO. XXXV, JANUARY 1835. 
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iitiimals, named Enhydrig, were looked upon ns sacred by the 
Ef^yptiaiis ; and lie adds (lib. iv. p. 9) ihal ihey were taken in 
the marsbcs, along nilb ihe Iwarer atid other a(]uaiic animals. 
Af\er this authority and that of Montfaucon and the Abbe Bar- 
thelemy, there can be no doubt the artist who represented the«e 
animals wished ti> depict the otter. 

The second of the Digiiigrada to which we shall direct our 
attention is of much more difficult classifi cation. This terres- 
Irial quadruped obviously beloogs to a Di^tigrada, characterized 
by long ears, and a tail not less conspicuously long, characters 
which perfectly correspond to the dog kind, bo that it is very 
possible it might be referred to an animal of this class. But 
we should not be surprised if the artist wished to represent 
the black wolf {Cants li/caon, Linn.) a variety which still 
inhabits Europe. Near this animal we read the words, KgaiaSiM 
Xifinti$t, which is to bo translated " Land crocodile.'' Since 
this writing does not appear to have been displaced, it ctffl- 
nects very well willi the animal it indicates. According to He- 
rodotus, land crocodiles exist in Africa ; and are met with in 
the rivers. These animals were all more than three cubits long, 
nearly five feet, and their cars were very large. Besides the 
true water crocodile, which is figured upon the antique, and 
which has no kind of resemblance to the terrestrial animal which 
now occupies our attention, is constantly designated by Aristo- 
tle under the name of k^»w3ia« 5r«afu«.* From this we per- 
ceive that the ancients have delineated very different animals 
under the common name of K^KtJaat, adding thereto epithets 
proper to distinguish them from each other. It is thus that the 
panther or the leopard has received the denomination of K^***- 
3asf H-B^SsXif, a name which serves to distinguish it from the red 
wolf, and from the true crocodile {Lacerta crocodihis, Linn.). 

The terrestrial quadruped which is placed at the up)>ennost 
part of the mosaic, and which is pursued by Lthioptan huitts< 
men, is the civet-cat {Viverra civetta). This animal, according 
to the ancients, a native of Egypt, still inhabits the hottest parts 
of Africa. 

The mangonste of Egypt (Pharaoh's rat), so famous under 
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the name of ichneumoD, is roprcsented in the mosaic of Pales- 
trina. It is found placed under two eamelopards. It i 
gured upside down, probably on account of the displacement of 
the fragment on which it was designed. This variety ought, 
as it appears to uSj to be referred to the Viverra ichneumon of 
X.innteus. 

We shall next mention the hyena, which, with a lion, may 
be seen at the superior extremity, and towards the left of tlie 
mosaic. Near these two animals is written the word entatn;, or 
^uicm;, and not o»m , as it is printed in the engraving of 1721. 
" One might believe," says the Abbe Barihelemy, that these 
animals represent a kind of wolf-lynx ;" but this conjecture is 
contradicted by tlie form of the name and by the figure of the 
animalsj which rather represent, the one to the left a hyena, 
and the one to the right a lion. Besides, we must not forget, 
as we have before remarked, that the animals beneath which we 
now read the word 0««?«!, at a previous period formed the 
same group with the animal called hikxhthv^k, wliich is now 
found at the opposite side. From this it happens, that the 
word ewwmi having been displaced, it can teach us nothing con- , 
cerning the true names of the animals, which according lo their 
form have tiie greatest resembniice to ihe hyena and the lion, to 
which we have I'eferred tliem. 

Underneath, and to the right of the two eamelopards, is to 
be seen a lionness and her cub, under which is written the word 
>i!iuiK. Tiiere van be no doubt as to the animal to which this 
appellation refers, and all commentators are agreed u|mn the 
point. 

On the right of the mosaic, and near to the sheep, are to be 
seen two great carnivorous animals, near to which is written 
the word Tiy^i;, a name which would express the tiger. The 
Abbe Banhclemy has found no difficulty about it, and has re- 
garded these animals as truly tigers. We do not, however, see 
how we can adopt this opinion, for these mammalia do not pre- 
sent upon their skin regular black bands, but spots of the same 
shade, disposed in the most irregular manner. No more can 
these animals be regarded as the panther or the leopard, which 
have no bands, more than the tiger, but only spots. 

There is another carnivorous animal,of the tribe FeliSy which 
s S 
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represents nil nnimal, underiieatli which wc read the wonl 
a-yiXaii(, or .^fytXMfT, according to llie Ablx; Barthelemy; and 
AyiXdftu, according to Mortlfaucoii. This word, so read by 
these two commentators, is not to ho found in 5aure''s descrip- 
tion of the mosaic. Barthelemy remarks, that as the word is 
situated upon the edge of a fragment, it has probably suffered 
frotn the removal to which it has been subjected. This able 
antiquarian, being ignuraiit of its meaning, refers it to the ani- 
mal near which it is written, which is an ape. But the form of 
its feet, not less than its other characters, oppose this idea. It 
is also to be observed, as Alontfaucon remarked, that this ani- 
mal must have been very formidable, since the mosaic represenisi 
that several Ethiopians are occupied in attacking it, armed with 
spears and bucklers, whilst others are placed in ambush, to 
shoot it with their arrows should it pass near them. These ob- 
servations, joined to the characteristics of this species, induce us 
to consider it as having belonged to a formidable carnivorous 
animal, as, for example, the guipard, or hunting tiger of India 
(Feliajitbata, Linn.), or perhaps to the black panther (Feli-i 
melas, I'eron.), or some other great feline species. 

Finally, the panther, which is placed above the Ethiopians 
who are wishing to strike the guipard with their arrows, and 
above which is written the words KjMnSiAti srajSa/n, is also so 
well depicted, as to be readily recognised. We have seen thai, 
with the help of various epithets conjoined to the word KjinJiAtf, 
the ancients have designated animals very different from the 
true crocodile, which they invariably named K(iwg3>Aii« ■rmtftuf. 
As, besides, this animal differs from that beneath which we read 
the word Tiy^n, it is probable that this rather represents the leo- 
pard than the panther. 

III. P.tCHYDERMA. 

The animals of this family which are represented upon the 
mosaic of Palestrina, belong to a very considerable number of 
species, and these very important, such as the hippopotamus 
and the rhinoceros. There can be no doubt as to the first of 
these animals, which is represented with really more accuracy 
than upon the greater part of the other monuments of antiquity 
These animals are here designed entire, with the exception of a 
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■ much more than the 
head raised above the waters of the Nile. The characters of the 
hippopotamus are so well indicated upon the mosaic, that it can- 
not be confounded with any other animal. 

A3 to the rliinoceros, it is not so well drawn ; and as it has 
only one horn, it must be regarded as one of ihe Indian species. 
The word Pitm^tt, written underneath, still more indicates, if 
there had been rootn for doubt, the animal to which it must be 
referred. 

Two other pachydcrma, placed to the right of the rhinoceros, 
have the Greek word EfwAat, or E^sSot, written over them. This 
word is found at the margin of one of the pieces of the mosaic, 
and perhaps, in the act of moving, some of the letters had been 
lost. It is still, however, possible that this figtire represented 
an animal which, according to Pliny and Solinus, was found in 
Ethiopia, where it was known under the name of " Eale" (lib, 
vii. cap. Sil. — Solin, cap. 55.). This species, as to aze, comes 
near to the hippopotamus ; it was fawn-coloured ; its tail resem- 
bled that of the elephant, and its jaw that of the wild boar. Its 
head was furnished with horns, which sometimes pointed down- 
wards. The majority of these characters correspond with the 
pachyderma, and particularly with the wild boar, some of which 
have tusks so long as to resemble horns. The Latin word Eale, 
and the Greek word Eip»^x, differ only in the termination, and 
the addition of one letter, which was perhaps forgotten in the 
test of Pliny, or, more probably, added in tlie mosaic of Pales- 
trina. However this may be, the animal to which the term 
E^aAot refers is evidently an animal of the order Pachyderma, 
and of the genus wild-l)oar. All that remains, therefore, is to 
determine the species. A large tubercle, supported upon a bony 
protuberance, exists only in the Madagascar hog, the Sus lar- 
vatus of Cuvier ; and this variety now exhibiting it, there is 
much probability that it is to this species that wc ought to refer 
the animal under review. 

The second species of the genus, near to which we read, ac- 
cord to Montfaueon, the word X«(i:rw«^ov, or, according to Bar- 
thelemy, Xii^KnhiciK, is of much more difRcult determination. 
According to the first of these antiquaries, the expression by 
which the artist who constructed the mosaic would have desig- 
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Dated this boar, was tlie river-boar; whilst, accordiag to the 
other, it «mply signifies the pig-monkey, " owing, perhapii,'' 
lie observes, " to the 6gure partaking of the nature of; both 
these animals." But ihis animal has noiliing of the monkey is 
it ; it is wholly of the buar kind, and cou^equently has no rela- 
tion to the species of which Aristotle speaks, and of which the 
head resembles that of the chameleon (lib. ii. e. 2). Barthelemy, 
also, has himself remarked that he has not been able to perceive 
this last resemblance as corresponding to the figure. This lost 
speciefi is characterized by a pointed and very long snout, by a 
heavy and thick body ; it is low in its Hmbs, with a short tail, 
but little coiled upon itself, and especially, it has tusks which 
do not protrude from its mouth. These characters do not ap- 
pear to agree with those of any of our present races of the bow, 
and. therefore it possibly may belong to some lost race of tHa 
genus, or of some other analogous to it. 

The mosaic supplies us with another Pachyderma, near to 
which is written the word SiI.t, a name which is unknown to 
Barthelemy as much as the animal it is intended to represent. 
According to Montfaucon, on the other hand, llie animals 
named " Xithit," were very common in Egypt ; and, according 
to him, it was the same as tlie rhinoceros, denominated by the 
Ethiopians Ara or Harisi ; so at least says Comas the Egyptian. 
If this animal ever existeil, there can be no doubt it is de- 
rtroyed ; for now we are not acquainted with any Pachyderma 
with teeth that are pointed, long, and sharp, This species 
would even constiLute a new and distinct genus, if all is true re- 
specting the several particulars represented. It should be add- 
ed, that the existence of this animal seems so much the less 
doubtful, inasmuch as Kircher, in describing the mosaic of 
Palestrina, observes that the animal named e,6,t la a boar wiiich 
is famous in Egypt, because it is only found in the neigh- 
bourhood of the town of Xrj». From this we may readily judge 
how easily this species, so circumscribed in its abode, might be- 
come extinct.* 

• Lalium, id eat, Novo et parntlela Latii, luni veteris, turn Novl, de- 
scriptio. AmsteJdaml, 16B1, p. 100, 
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IV. SOLIDL-NGULA 

Two species of Sulidungula are figured upon the i 
The first represents the common horse (jEyjuw Caliallits, Linn.) ; 
whilst the second, under which is written the word Avi, seems 
to be a race which is lost or destroyed. The orthography of 
the name proves that the antique is to be dated in the first ages 
of the empire- Previous to this epoch it would have been writ- 
ten AvyJ. The animal to which this name is erroneously at- 
tached appears to be a species of horse, between the dsihiggtai 
and the quagga. It has nothing in common with the lynx of 
the ancients, which was the wolf-lynx, as it has been well re- 
marked by Perrault,* In fact, the slightest examination suf- 
fices to show that the animal named lynx in the mosaic has so- 
lid feet, or but a single hoof; with the body, head and tail pecu- 
liar to the horse. In conformity with these characters, this spe- 
cimen then, is neither the dzhiggtai nor the quagga, and still 
less the ass or the zebra. According to this, then, it would con- 
stitute a species which is now lost ; if this race has realiy exist- 
ed with the form and the proportions which are bestowed on it 
m the antique. On this point we may again remark, that this 
is the more probable, since the figures of the mosaic are generally 
so well delineated as to lead us to conclude that they have been 
copied from nature. 

■^ V. RUMINANTIA. 

^^TFour species of the Ruminantia are found on the pavement 
of the Temple of Fortune; and they all belong to the Rumi- 
nantia with horns. The first is the camelopard, distinguished 
on the mosaic by the word Ka^iAaiajaJn. According to Bclon, 
Aldrovande, and Gesner, this animal received its name on ac- 
count of its form and its skin ; because that, with the head and 
horns of a slag, it had the neck of a caniet, and a skin spotted 
like a leopard. Its tail was small, its feet very unequally forked, 
and its fore feet much longer than its hind ones. Its horns, 
which wtfe at the upper part of its forehead, were not above 

* MpmoicBde I'Aca^ de9 Sciences depuis I66<ljii9qu'n 1609, torn. 1. preni. 
{«it. p. 131. 
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six inches iti length.* This deBtripiion, la conformity wilh the 
mosaic, agrees too accurately with the camelopard to allow us 
to doubt thut the artist had not designed to represent these ani- 
mais, the most curious of Africa, and wliich had been brought 
on diSerent occasions to Rome, in the triumphant processions, 
and for the games of the CircuH.+ 

The second species, near to which we read the word 
Taj3*ut, is more difficult to determine. Let us first attend to 
what has been said by the two antiquarians who have given us 
an explanation of the pavement. Montfaucon observes that the 
last syllable of the word TxA'vf signifies " bos," an ox. But as 
the name is Elhiopic, there is no propriety in dwelling upon the 
conjectures that this coincidence might suggest. Barthelemy, 
by adding to the tirst letter a limb wliich had disappeared, con- 
verts Tufitvf into Knfiivf- Under this denomination the Ethio- 
pians designate an animal which, with the neck of the horse, 
the feet and legs like an ox, has a head like that of the camel. 
The reddish colour of the nabum, intermingled with its white 
spots, had led them to bestow upon it also the name camelo- 
pard. And thus, under this denomination, the ancient authors 
have coijfuunded two distinct species, which the author of the 
mosaic has very well distinguished. 

It results then, from these observations, that the animal 
named Nabum in Ethiopia, really existed in that country, and 
at an epoch which, if it was not cotemporaneous, was at least 
little distant from that of the artist of the pavement. But if 
this species be now lost, its destruction must have taken place 
within the times of the records of history. !For where do we 
now find an antelope, or an ox, having a hunch on the anterior 
and superior part of its back, with short and straight horns Hke 
the camelopard, with a head like a camel, whilst the limbs re- 



■ Belon, Observat. cap. 49. p. SSa — Aldrovande, Hist. Quad. p. 927 

Graner, Quad. torn. i. p. 14?. — Dapper, Description de la Haute Ethiopic^ 
p. 4S0. 

-(■ We may here remark, that the CBtnelopa.rd which is figured on the ino- 
Baic much more resembles that of tlie Cape than that of Sennar, which at the 
present time is living at Paris. This latter, as is well known, has a more fine. 
I7 streaked coat than the Cape ooe, and a fonu which more corresponds with 
the variety figured on the antiijue. 
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semble thcwe of the ox ? Such a species, which 
ty of the mosaic and the commentators is far from being 
sLrous, since it did live in Ethiopia, having been no where Ibund 
in our days, we must thence conclude, that, like many other 
races, it has disappeared from tlie surface of the earth ; or, at 
least, that the interior of Africa, bo far as it is yet known, has 
none of them. 

The two other Ruminantia which are found in the Mosaic 
are well known, The first is the sheep ; and as to the second, 
which is led by a peasant along the banks of the Nile, it is evi- 
dently a repi-esentation of the common os {Bos taunts, Lin.) 
Close to the sheep ia seen the words Aj»!, probably for AtfKtt — 
the wild-goat. Notwithstanding, the animal near which the 
vord is written is certainly a sheep. Barthelemy is with reason 
astonished that, in the engraving of 1721, they have substituted 
the word Ajt^h, a boar, which in no degree resembles the figure 
in the mosaic. This mistake is also fallen into by Montfaucoa, 
though he could not trace in this animal any of the peculiar 
characters of the Aper or wild boar. 



' Numerous birds are represented on the mosMc of I'alestrina. 
Tiiey belong to three different families ; 1st, The Galling ; 2d, 
The Echassiers (Cuvier) (Grallte, Lin.) ; and, 3d, The Palmi- 
pedes. The last are the most numerous, both as it regards 
species and individuals; and this arising from the mosaic repro- 
aentiug the course of the river Nile. 

~ I. Gallins. 

1 A. The domestic peacock {Pavo crislalus, Lin.). This bird 
B been represented on an immense number of antique monu- 

fents, often with its tail expanded, and in other positions. 
B. The common pigeon (Colu^ba livia, Lin). 

II, Ghalla; or Waders. 
,. The white stork (Ardea ciconia, Lin ). 
'his bird has been represented upon the top of one of the 
idles, which is constructed of twisted rushes, which are to be 
1 on the mosaic, probably with the intention of pointing 
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out iu habits, which, according to their notions, kept it a 
great distance from their dwelling-places, 

B. The common heron {Jrdea cinerea, Lin.). 

C. The sacred ibis (/it.? religiosa^ Cuvier). 
This bird, as is well known, was much venerated in Egj 

where it was embalmed after its death. It is not astonishing 
therefore that a monument, on which we 6nd the greater number 
of ihe productionii of Egypt, should transmit a memorial of j| 

D. The green ibis {Scolopaj: fakinillus, Lin.). 

Ill, Palmipedes, Webfooteo Birds, 
Artsercs. Many of the swan and duck tribes are represented 
on the mosaic, swimming for the most part in the Nile. It 
appears that a great number of species arc collected ; but, lest 
we should be incorrect, we shall not attempt to refer each to 
its particular kind. 
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REPTILES. 

The reptiles which are observed on the pavement of the fi 
pie belong to three different orders, viz. to the Chelonia, the 
Sauria, and the Ophidia. Of these we find numerous indivi- 
duals. 

I, Chelonia, 

The fresh-water tortoises are represented as placed upoa- 
rock, near which two others are swimming. The form of their 
feet manifests it was the intention of the artist to represent fresh- 
water tortoises, rather than land or marine tortoiaes. ^m 

II. Saur[a, ^M 

The first of the Sauria refer to the genus Crocodile. These 
crocodiles, represented of a great size, are those of the Nile, the 
Laceria crocodilus of Linnieus, These animals have been so 
often represented upon the ancient medals, &c., that no doubt 
can exist as to the determining of them. 

Theothcrgreat species of Sauria represents some great species 
of the monitor of Africa — the great lizard. It may be remark- 
ed, that we read close to this animal the word Sbvi; ; the let- 
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ter { is probably left out, which would make it £»i^«(, 

*i^g a lizarrl. 
L III. Ophidia. 

The largest of the Ophidia which is figured upon the 
has been considered by ail commentators as the giant serpeati 
so named, they state, on account of ite enormous size. In truth, 
according to Diodorus Siculus(lib. ii. p. 149; also lib. iii. p, 169; 
and also lib. i. p. S.9), it existed to a very great size in Ethiojna, 
and also in the islands which are formed by the Nile. But the 
question occurs, To what precise specdes are we to refer this gi- 
gantic serpent ? It is unquestionably of the python or boa kind, 
genera in which we find tlie largest known species. As respect- 
able naturalists have afGrmed that the serpents to which the 
name boa has been given all came from America, if this be true, 
the species represented on the mosaic must necessarily be one of 
the great pythones of Africa, similar to that which Augustus 
exhibited at Rome in the games of the Circus, and which, they 
a!ssure ua, was sixty feet long, or like to that which was besieged 
by Regulus' army. 

Finally, the last of the Ophidia, which is found on the mostuc, 
was known to the ancients under the name of Ophilim. It ap- 
pears that it may be referred to the variety Haje, or the Vipera 
haje of Geoffroy de St Hilaire. It is known that this species ia 
still frequently met with in Egypt, and that jugglers have the 
art of taming it. 

There are still some other animals represented upon this an- 
tique of Prseneste ; but as they are invertebral animals, and 
more particularly crabs, regarding the classification of which 
there can be no great certainty, we tliink we need not say more 
upon the subject. However, that we may still exhibit the care 
which the artist has taken accurately to copy the different ob- 
jects he has introduced into the picture, we shall say a few 
words on the plants that are found on it. 

We may, in the first place, remark, that these vegetables 
have been already recognised by M, de Jussieu, whose very 
name carries authority with it. At the side of the porch, where 
the Emperor Adrian is standing, we observe a cocoa-palm tree 
Ifflded with its fruit. Behind the porch there stands a juniper 
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tree, Ivtwwn cedars; whilst near the portico, wliere the priesU 
are, there is another individual of the same class. Regarding 
the tree which is placed near the great round tower, nearly in 
the centre of the mosaic, it evidently belongs to the Cassia fa- 
mily; and those which are seen in the same row, running to the 
right of the mosaic, are dale-palm-trees. This tree, occurring 
in other parts of tlie picture, is so easily distinguished that we 
need say do more concerning it. We may, however, observe, 
that this sfiecies is often represented in anliques; also that it 
was very common in Upper Egypt, since Girge observed it in 
Nubia, at Thebes, and especially near Elcphantina. 

The tree above the lioness very much resembles a tamarind; 
as is also true of the one which is near to the gigantic serpenl. 
Upon the right of the mountain may be seen the large Euphor- 
hium, whilst near the lop of it there is an Acacia growing, the 
tree which stands in front of the animal called in the mosaic 
the Onocentaur. There is also to be seen a great thicket of 
reeds near the building intended to represent the Nile. Other 
plants also spring up at the side of the thicket, round which cro- 
codiles and hippopotamuses are swimming. These plants ap- 
pear to be the millel, which, according to Diodorus Siculus, the 
Ethiopians much cultivated in many of the islets of the NUe 
(lib. i. p. 241. Finally, unJer the thicket, and all round it, ap- 
pear, on the surface of the water, many flowers of the lotus, 
some of which are blue, and others red. Athenceus has long 
ago distinguished these varieties (Deipnos, lib. xv. p. 677), 
and the French expedition to Egypt has made us acquainted 
with others which had escaped the attention of ancient authors. 

Besides this, we shall add, that other rare animals are likewise 
figured in the mosaics that are copied in the work of Jean Cim- 
pini, entitled Vetera irmnutnenta, in quibus preecipue musiva 
opera, sacrarum profanarumque CE/lium struclura. Esc, and 
printed at Rome in 1790. The mosaic of Palestrina is there 
represented, but in a manner far from accurate. In plate xxx. 
may be seen a bustard {Otis tarda. Lin.), and also a fish of the 
trigia or mullet kind. In plate xxxiv. of the same work there 
is a mosaic, on which we observe the common and the large lob- 
ster, also a turtle-dove, a Guinea fowl, and the variegated iielix 
shell of our gardens. 
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1 reviewing t 

seems clear that many specie: 

disappeared from the surface of the earth within the period of 
I tistorical record. It is also true tliat one of those species now ^^J 
I lost is found in bogs and estuaries, in which are also dis- ^^| 
I covered species which, up to the present inoment, have been ^^^ 
I considered fossil ; and hence, these fossil species must have 
["been extinct at the same epoch as the former. It is thus true 
t of the hyena, the rhinoceros, the elephant, and the hippopota- 
[ mas, as it is of the Irish elk, which is often associated with 
f them ; — these should no longer be considered as fossil, but only 
r'aa inhumated*, since these last named have ceased to exist pp»- 
I 'terior to man's creation, and the entrance of the seas into 'I^^HH 
■ .'present receptaclcs-f-. ^^H 

r In this memoir we have only enumerated among the lost ' 

traces of which the ancient monuments have preserved traces, 
I ^ve species of the terrestrial mammalia ; but we could easily 
f*'Tiave increased their number, had we not been most scrupulous 
I in our determinations. Thus, for example, we see in plates 
I Ixiv, and Ixiii, of the works of Micali, which we have already 
preferred to, one of the carnivora engaged with a leopard in de- 
I vouring a stag and a bull, which carnivorous animal appears to 
I differ from all races actually Hving. Nevertheless as this ani- 
I Dial has some resemblance to the streaked hyena, we have pre- 
[ ferred saying nothing about it, though it may probably be a real 
I being, since these plates exhibit more than half a dozen of s])e- 
I cimens of it, all drawn with the same characters. 
I " We might have done the same with a great number of other 
I !ammals which we find represented upon vtTy many other an- 
I liques, which so much the more merit our confidence, thai the 
I "animals whose trails they represent are pourtrayed with fidelity, 

I 'It seems right to express the differences which exnt between such 

I organized bodies iia have become extinct cotemporaneous witli, or jiosterior 

I ' to, the creation of mnn, and consequently the cnllecting of the seas in their re. 

I ' ipective receptacles, and the fossils which have been destroyed sppnrentlv be- 

I &re these great events. 

I + We take this opportunity of correcling a grave error, which occurs, 

I however, in the oripnal Memoir, at page 163 of vol. xvi., where we should 

K read, in line 2d, infitanaleii, in place of Auinan vnrietles. _ 
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and sometimes with their real colour?. Such, for example, are 
the peacock, the partridge, the parrots, the ostrich, and the 
horse, which are to be found in the mosaic discovered among the 
ruins of Italica, in Spain. The horse is represented as he is found 
in his wild state, that is to say, with a uniform bright bay coat. 

What we have just said of the works of Micali, might also be 
stud of many others, amongst which we shall only quote the 
Museum Ktruscum of Gorius, the different works of Augus- 
tini and Monifaocon, of Coylus, of Hancarville, of VaillanE, and 
ofMariette. The treatises respecting the various monuments 
which have been discovered in Pteslum, Ponipeia, and Hercula- 
neum, also deserve to be mentioned in relation to the same point 

Lastly, we may remark, that, according to the opinion of M. 
Sch weigh (E user, Greek Professor at Strasburgh, there is a lost 
species, engraved in a work of Millin (Galerie Mjthologique), 
which we have not in our possession, and which we have not 
been able to procure. According to this able antiquarian, this 
animal is not intended, as Millin has supposed, to represent the 
Trojan horse, but rather a species of goat or antelope, quite dif- 
ferent from the known races. This supposition is confirmed by 
the inscription which is found in close contact with this animal: 
in fact, whether we read it Aiyra, or Vtyn, it ever brings us back 
to goat, or sort of antelope, for the Greek word Ai'^ signifiea 
goat, and in the German dialects they still employ the word Gegge 
to distinguish a variety of this genus. 

If this observation be correct, as its author's name would in- 
duce us to suppose, it would hence result, that the terrestrial 
mammalia which have disappeared from off the surface of the 
earth since the times of history, and of which antiques have pre- 
served the recollection, would belong to the same families as 
those species which are buried in the quaternary deposits, linked 
to the same epoch, and which are extinct the same way as are 
the former. It is, in truth, only with the Pachyderma, the 
Solidungula, and the Ruminantia, that the lost races brought 
under our notice in historical monuments connect themselves, 
and it is known that these are also the families which abound 
most in all quaternary formations whatever. 

To recapitulate, the lost species of the terrestrial mammalia, 
the traces of which are preserved on the antiques, are reduced, 
according to our observations, to the number of five, and if the 
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opinion of M. Sch weigh a user be adopted, they will mount up 
to six. 

These six species may be distributed so as to present, Isl, 
Two pachyderma, the native country of one of which, viz. that 
known by the name of eiPit, according to Kircher, is known ; 9d, 
A variety of the Solidungula, intermediate between the dzhiggtai 
and the quagga ; and 3d, Two Ruminantia,the one of which is 
the great Irish elk, and the oiher the nabiim of the Ethiopians, 
designated in the mosaic of Palestrina under the name of T*asf! ; 
ilk. The last would be the goat or antelope, figured in the Ga- 
lerie Mythologique of Millin. 

Nor are the terrestrial mammalia the only animals of which 
certain species have been lost since the limes of historical re- 
cord ; for we know that M. Geoffrey St Hilaire discovered in 
the catacombs of Egypt two races of crocodile, which have not 
been found elsewhere, and which at present appear lost. It 
may be said, without doubt, that it is of these races, as it is 
with the crocodile, the snout of which is furnished with a kind 
of horn, which ^han had described, and which he said he 
saw in the Ganges. For a long time it was regarded fabulous, 
and the more so because the specimens which were found in 
the Ganges did not present that horn which ^han had given 
them. Within these lew years, however. Messieurs Diard 
and Duvaucelle have afresh discovered this horned crocodile of 
^^lian, and which the individuals that had been previously seen 
had accidentally wanted, 

And if there arc thus reptiles, of which species have been lost 
within the period of historical record, still more must there be 
birds and fishes which have become extinct since the same epoch. 
Regarding fishes, there are a great number of varieties described 
by naturalists, for example, by Opian, of which we know no- 
thing. In particular, we are ignorant of his anthias, which was 
used to catch the fish called barbie, and which consequenily was 
of very small dimensions. This fish la not therefore, as has 
been long supposed, the red-dory fish of the Mediterranean. 
As to birds, there is an equally great number of them depicted 
on antique monuments ; and as the greater part appear to have 
been designed' after nature, we can already state, that, among 
these species, there are many which have been lost. This, then, 
is a branch of the subject to which we may return nt ano\.'cv« 



I 



I 



80 Oh Animals depicted on Antujue Monuments. 

time, if the investigation is not underlaken by some naturalist 
more favourably situated than we mc-. In truth, all that we 
have said on the subject of lost races ought only to be consider- 
ed as a sketch of a work which will doubtless be finished by 
those who, having the use of grand museums, will thus have 
under their eyes the originals of those objects of which we have 
only seen more or less faithful copies. 

The facts to which we have just been alluding certainly en- 
able us to judge how many causes there are which unite in pro- 
ducing the loss and annihilation of a great number of the wild 
animals. We see that, besides natural causes ; politics, religion, 
and even honour, engaging the grandees of Rome to vie with 
one another in the amusements of the Circus, also co-operateii 
to the same effect. Though less active and le»s powerful than 
natural causes, these others have certainly exercised a very con- 
siderable influence upon the disappearance of certain animals; 
and the more so because that sacrifices, and the games of the 
Circus, and triumphant feasts, ted to tlie slaughter of vast mul- 
titudes. To these causes are to be added those which, at a 
later period, have resulted from the benefits brought about by 
civilization, which by culture have cleared away forests, and 
moors, and fens, and which consequently have destroyed the 
tribes that dwelt there, where they, at the same time, found an 
asylum and shelter. Thus the destruction of numerous species 
of wild animals may very well have been produced by very sim- 
ple causes, altogether in the natural course of events; aud to 
explain these great changes, it is not at all necessary to have 
recourse to inundations or to violent and terrible revolutions. 

Nor, finally, let it be forgotten, that the living races must 
have had a great tendency to decrease and disappear whenever 

■ir mortality was greater than their reproduction. This cir- 

nstance must certainly have occurred whenever the indivi- 
duals of the same race, whether through the influence of man, 
or by any other cause, were so widely separated from each 
other, that they could not congregate together so as to breed. 
This cause, joined to those we have formerly enumerated, has 
very probably produced the loss of many different races, of 
which now-a-days we find traces only in the bowels of the earth, 
r in the writings of the ancients, or finally in those anlitiues 
/hich we owe to artists of a former day. ^m 



On the History of Fossil Vegetables. By M. Alph. Dk 
Candolle. 

I, Historic Ai, Introduction, 

The vegetables which are now flourishing on the surface of 
the globe, have been preceded by others, the mere traces of 
which are now found in the bowels of the earth, and especially 
in coal-mines. This fact, so important to the geologist, is not 
less so to the botanist, inasmuch as it belongs to the history of 
the vegetable kingdom ; and the determination of these vegeta- 
ble fossils, on the accuracy of which all the consequences dedu- 
cible from these researches rests, is a subject clearly belonging 
to the province of the botanist. 

Animal petrifactions have been noticed in all ages; but it 
was only during the last century that vegetable fossils have 
received serious attention ; probably because none of the parts 
of plants being so solid as bones and shells, they have not been 
so well preserved in the interior of the earth, 

M. Anthony Jussieu* was one of the first who recognised 
the difference between the vegetable fosals of coal-mines, and 
those plants which nqw flourish in the same localities. He also 
observed the unexpected resemblance they bear to the plants of 
the equatorial regions. From that period, different memoirs 
have been published on this interesting subject ; and Scheuchzer, 
in a distinct work (Herbarium Biluvianuni) gave tolerably 
accurate figures of several vegetable fossils. But it could not 
be expected that this branch of science should make any real pro- 
gress so long as geology and botany themselves were but in their 
infancy. It was necessary that observation should previously 
have placed geology on a firm foundation ; and as it regards 
botany, that it should not be fettered by artificial systems, 
which often rendered all comparison between allied species reall f 
difficult ; — that the majority, at least, of species now existing 
should be known, and that those of warm climates should espe- 
cially have been studied. 

At the beginning of ihe present century such progress had 
been made, that labour might advantageously be bestowed upon 
• Mem. de I'Acad. das Sdencei, 1710- 
K VOL, XVIlt. NO. XXXV. — JANITAHY 1835. ¥ 
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the subject ; and since that time, and more especially during 
the last ten years, a vast number of treatises have appeared. 

In 1804, M. de Schlotheim* published some engravings, 
which were much more accurate than any which previously ap- 
peared ; with more minute details and comparisons with the 
existing species, which were often very happy. The naming cl 
the plants which he described was, however, a great desideratum. 

In 1830, the publications of M. le Comte Sternbergf* began 
to appear, and they constitute an epoch in this part of the science. 
From that period a great number of works and memoirs, which 
are principally to be found in the transactions of various 
societies, have every year supplied additional information. A 
great number of coal-mines have been examined with an espe- 
cial relation to fossils, especially in France, Germany, England, 
Sweden, j: and America,§ a circumstance which enables us to 
institute interesting comparisons between contemporaneous vege- 
tations which were widely separated. 

The documents supplied by many scientific men, had thus 
accumulated in different works, when M. Ad. Brongniart 
undertook the task of reviewing and comparing them in 
his Prodrome d*u7ie hisioire des vegetaux Jbssiks.\\ In it he 
has collected, with the most scrupulous care^ all the known facts ; 
and, with much clearness of compilation and elegant simplicity 
of style, has drawn the attention of scientific men to the im- 
portant consequences which result from the study of fossil vege- 
tables. He considers them first in a botanical, and then in a 
geological point of view. In the former part, he points out 
how we are to compare fossil vegetables with the plants that are 
now existing, and how they had best be named and classified ; 
he then takes a survey of all the families, the genera, and species 
which were known at the time, and mentions their geognostical 

* Besc?ireibu»g MerkwUrdiger Krauterabdruake and PJkmzenverstginerunffmsk 
Gotha. 1804. 

-f* Versuch einer geognostisch-botaniscJien Darsteilung der Flora der VarwdL 
4 fasc. in fol Leipzig, 1820-26. A work which has heen translated into 
French bj M. le Comte de Bray. 

t Nilson. Mem. de F Acad, des So. de Stockholm, 1820 and 1824. 

§ Memoir of Mr Steinbauer in the Transactions of the American FhiL 
Soc vol. i. 

II 8vo. Paris, 1828. 
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position, which points out, at ttie same lime, the epoch of their 
existence, and thmr habitat on tlio ancient surface of the globe. 
In the latter part, he examines the fossils found in every liarma- 
lion of stratified deposits, in a variety of places; he gives the 
proportions of the great classes of vegetables which are contained 
in each of these i'ormations, and finishes by drawing curious 
conclusions concerning the condition of the earth's surface at the 
epochs, indicated by the relative position of the formations. 

The Frodromus of Mr Brongniart has become the ground- 
work of all the more rectnt investigations concerning fossil vege- 
tables. Since 1818 he has himself published additional descrip- 
tions.* In England, Messrs Lindiey and Hiiiton, who combine 
all the requisite botanical and geological knowledge, have con- 
jonctly undertaken a fossil flora of Great Britain, comprising 
figures of vegetables found in a fossil state in that country.-}- 
Though usually adopting the views of Mr Brongniart, they sliU 
sometimes differ from him, and this naturally gives rise to 
researches of an interesting nature. By means of these very 
recent works, there is no difficulty in arriving at a vtiry exact 
apprehension of the jwesent state of this branch of science. 

11. On tbk sest uode uf abcbrtaining, naiiinq, and clabsi- 
PYiNQ Fossil Veobtableb. 

1. On ascertainmg Fossil Vegetables.- — ^As the more minute 
and dehcate portions of vegetable organization have not been 
preserved among the stratified formations of the earth, we are 
obliged, in ihe examination of fossil vegetables, to confine our- 
selves to the examination of those parts that were possessed of a 
firmer organization, as, for example, the trunks and stems, the 
leaves and certain fruits. The more delicate plants in the act 
of growing, flowers, and the majority of fruits and grains, are 
not found at all. The more herbaceous plants also, and those 
most analogous to the conferva, mushrooms and lichens, &c., if 
they existed at all, have hkewise disappeared, or are found in a 
more or less altered condition. 

The ligneous trunks are converted into stone, the result of 
the gradual substitution of earthy particles for those which 

* Hist, des Veget. Foasilea, in tto. noH' appearing in iiumliers. 

t FussU Flora. Qva. Lanilan. Haseppeared in quarterly numbers gince 
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formed the wood and the bark. The shape is in no respL'cl 
altered. Leaves, however, are recognised more as mere impres- 
sions, and may be separated, of a black or grey colour, from (he 
rest of the sttme. 

That we may profitably compare these remains with species 
which are now flourishing on the earth's surface, we must select 
from these latter specimens of the same parts, and consequently 
of the trunks and leaves. The arrangement of the ligneous 
layers of dicotyledonous plants, and that of the fibres of mono- 
cotyledonous also, may be easily recognised in fossils, if we make 
the comparison with specimens taken from trunks of these two 
classes. And this shews the utiUty of those collections of wood, 
where the bark and the wood are in their natural connection, 
and where a fixed nomenclature may assist in the comparison. 
The texture of the wood also, made more evident by the micro- 
scope, and more distinct still by having the surface polished, is 
also a great help in recognising the analogy between a fossil re- 
mtun, and any of the classes of existing vegetables. 

By a little management of this sort, it but rarely happens that 
we cannot discover some analogy, which enables us to associate 
the fossil with some presently existing family. Sometimes a 
great number of specimens ally themselves with forms which are 
now exceedingly rare." 

2. On the Nomenclature of Fossil Plants. — The nomenclature 
of fossil vegetables is as much as possible founded upon their 
alliance with living ones. Originally they sometimes received 
names, whose termination in litkis indicated that they were fos- 
sil ; and il is perhaps to be regretted, that this custom has not 
been continued, and so ail risk of compounding fossil and living 
plants been avoided. At present, all that is done is to name 
the genera and species in the same manner that living plants are 
named, and they are referred, either with certainty, or with 
more or less hesitation, to the great classes and families now 
living. Thus Lepidodendron insigne is a species of a fossil 
genus of the family Li/copodiacea, and Equiselum columnare, 
is a fossil species of the living genus Equiaetum. In this last 

* AI. De CaniluUe ajipears to be unncqusioted with the interesting obser. 
lUous which have been made on fossil plants at E<tiiiburgh.^£rfjt. 
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instance, it would be desirable to add to the Epcciflc name th^ 
cpthexjbssil, or some equivalent sign. 

When the resemblance to an existing genus is made out, and 
f yet, on account of the absence of the organs of fructification, it 
1 is not ascertained if the fossil spedmen belongs really to the 
I same genus or to a neighbouring one, the termination itea is 
I «dded to the name of the living genus. Thus Zamites, is a 
L^issii genus allied to Zamia, Lycopodites to Lycopodiuni, Sic 

S. The Classification of Fossil Vegetables. — Vegetable fossils 
lure classed, either according to the epoch of their existence, or 
^•Sieir botanic characters. 

The former of these methods is, without doubt, the most im- 

r portant. The vegetables, which are found in the same strata, 

I must needs have lived under the same conditions, and must ex- 

I Libit a certain resemblance, similar to that found in the existing 

It is expedient, therefore, to compare these among them- 

I Selves, previous to examining them with vegetables of a different 

Et^)och. As it regards fossils, therefore, botanical clas^ti cations 

Hight to be subordinated to geological arrangements. 

As to the distinction of strata, the superposition of which, at 

I successive eras, has gradually formed the crust of the globe, it 

S known that geologists are not as yet agreed as to the best 

[ method of classifying them. Characters are often deduced from 

\jfhe nature of the fossils ; but in the study of the distribution 

r the fossil bodies themselves, it is necessary, on the contrary, 

avail ourselves ol' the mineralo^cal distinctions alone. 

M. Brongniart* has proposed the classification of strata into 

matioTis and terrains. 

A formation is composed of many strata, which present com- 

tSma characters, appearing to indicate a common origin and an 

lalogous mode of formation. This is seen in the coal measures, 

1 in the beds of chalk, Szc. All the formations which have 

(flowed the primitive 'series, in which no traces of organized 

einga have been found, may bo arranged in four classes, viz. 

'1st, the transition formations ; 2dly, those of the inferior d&. 

~ posit ; Sdly, of the middle ,- and Ithly, those of the superior 

deposits. 

' Ann.- lies Sc. Natur, Nov. 1828, p. . 
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Each formation correaponds to an epoch, or a certain li^sae of 
years ; and each general series, or ierrainf tp » more extwded 
period. 



III. An Abribged History of the Vbgetable Ki^qdom^ at 

DIFFERENT EpOCHS^ AND GEOLOGICAL PeBJODS. 

§ 1.^ — First Period of Organized Beings — TrantiHon FormatUm.. 

First Epoch — Limestone behw the Coal /brnia/uyn.— This 
formation so rich in madrepores and animals of the inferior 
classes, is very poor in fossil vegetables, M. Brongniart, in 1828, 
only knew of fourteen species which could be described. 

These belonged exclusively to the Cryptogamia, and to a 
species, the botanical class of which is doubtful. Four AlgflS, 
marine plants, were remarked, of a genus denominated Fucoides; 
and of terrestrial plants, two Equisetaceae, of a calamite genus, 
three Filices, and many Lycopodiaces?, most of which were in 
bad condition. 

All these species are difiPerent from those which now exist. 
Some of them are also found in the following formation : — 

Second Epoch — The Coal Formaiio7u — Coal, the relations 
of which are so well known, on account of its utility, is en- 
tirely composed of the debris of mineralised vegetables. In 
the thickest beds the trunks of trees are sometimes still found 
in a vertical position. 

There is a great number of known species in this formatioui 
so that, in 1828, M. Brongniart enumerated no less than 268 ; 
but the small number of the families to which these species be- 
long, is very remarkable; as is also the extremely different 
proportion in the great classes, with those which now exist in 
the same regions. 

The class of JEtheogameae (viz. Filices, Marsileacese, Equi- 
setacese, Lycopodiaceae) abounds in a most extraordinary pro- 
portion. It alone forms two-thirds or five-sixths of the vegeta^ 
tion, whilst in the present day it does not exceed a thirtieth. 
The most part were arborescent, similar to the tree-ferns of our 
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tropical climates. Many arborescent cquisetacece would give to 
the prospect a character very different from that of which we 
have now any conception. The olher cryptogamia are wholly 
wanting at this epoch ^ so also are marine plants, or at all events 
they are very rare, as none have hitherto been discovered. Of 
monocotyledonB, scarcely one- fourteenth part exist, in which 
three palms and s<inie gramineic are found. It is known, that 
this class now forms a sixth part of vegetables. Regarding the 
dicotyledonous plants, the number of which is so remarkable in 
our epoch, it is to be doubted, whether the formation of which 
we are now speaking possesses more than a third part. M. 
Brongniart points out 21, though somewhat doubl fully ; but 
Mr Lindley" endeavours to demonstrate that the genera SigiUci- 
ria and iVigmaWa, linked lo the ^theogamete by M. Brongniart, 
are dicotyledons, and analogous to the Apociuese, Euphorbiaceas, 
or Cactea;. There ore 49 species of these two genera, among 
the 258 enumerated in the Prodromus of Fossil Vegetables, so 
that even including the 21 doubtful ones already alluded to, 
this would only make 70 dicotyledonous species. 

After transposing these two genera, aud then adopting the 
four great classes proposed by M. De CandoUef, the flora of 
coal-mines would exhibit the following results, noting the species 
which were known in 1828 : — 
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Equisetaceie, 
Filicea, 

^^ MarsUeacece, 

^^L L^Ropodinceic, 

^^^SonocotyUdont, Palms, 

Indeterminate, 
Dienlyledons, Si^llniia, 

Stlgninria, 
Species vhose class \s doabtfiil. 
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portions of these few figures, it would appear, that the number 
of Phanerogameie exceeds that of the Crypt ogam ea?, which is 
the opposite of what occurred in the earlier formations. 

The genera are exceedingly different from those in the coal 
measures. It appears not one is common to the two formations, 
and certainly no one species is so. AU the plants are terrestrial. 

Fi/ih Epock^Shell Limestone. — " This formation," says 
M. Brongniart, " which appears to be nearly wholly marine, 
has hitherto supplied very few fragments of vegetables, and 
these can be considered only as traces of the vegetation which 
previously covered some portions of" the land, and the greater 
part of which was not buried until the formation of the arenace- 
ous and clay beds which overly the limestone." The best cha- 
racterized of these debris is a fern, and one of the Cycadese, dis- 
covered near LuneviUe by M. Gaillordat. There are also some 
fuci. 

3. Third Period— URildk Deposit Series. 

Si^h Epoch — Keuper, Maries and Lias. — The predominance 
of Cycadea; is the characteristic trait of this epoch, for of twenty- 
two species which have been recognised, they form the half. 
No others of the dicotyledons have been found in it, and only 
one monocotyledon and ten of the ffitheogamete. No aquatic 
plant has been found. 

Seventh Epoch — Jura Jurmation. — M. Brongniart compre- 
hends under this name the oolitic rocks of English geologists, 
and some of the strata that separate iheni from chalk, as for 
example, the ferruginous sands and sandstones of the forest of 
Tilgate. The greensand, however, is excluded. 

The Jura district furnished only one species of the enumera- 
tion of 1828; the greater number was supplied from Whitby, 
Portland, and Stonesfield in England. 

Of fifty-one species enumerated by M. Brongniart in 1828, 
and obtained from a great number of geologists, three specie* 
were marine. 

The number of Cycadete is very remarkable. There are 
Eventcen of them, eleven of which belong to the genus Zamia ; 
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90 that this family, which now forms scarcely a thousandth 
part of the existing vegetation, and which flourishes only near 
the equator, at that period formed one-half of the European 
v^etation* We also observe in the Flora of this epodi m 
ConifersB, two Liliaceee, and, as in all the preceding epochs, a 
great number of ferns. 

Hence the proportion of the great classes is as under. 

CRTPTOGAUZiB. In m 1111101 

Amphigamesey (Algse) ... 3 • 6 

^theogamese, (twenty-one of which are Ferns,) 23 . 45 

FHAKEROOAHEiE. 

Monocotyledons, (Liliacese) ...2.4 
Dicotyledons, (Cycadese and Conifem,) . 23 . 45 

51 100 

The species of ferns found in this formation are very differ- 
ent from those found in the other formations. 

Eighth Epoch — Chalk formation. — M. Brongniart combines 
under this head the fossils of the chalk properly so called, and 
greensand formation of the English geologists. 

The vegetables which were known in this formation in 16S8) 
were marine plants to the number of seventeen, and one terres- 
trial, (Cycadese) from the lower chalk of Scania. The greater 
part were found in the Isle of Aix near Kochelle, and in the 
mountain of Voirons near Geneva, &c. 

We may presume, that the solitary terrestrial species which 
has hitherto been discovered, grew as it were on the margin of 
the two formations, or upon the mar^n of a vast ocean which at 
that time covered a large portion of Europe. 

The seventeen marine species are made up of two confenrie^ 
eleven Algse, four Naiadese, (genus Zosterites). Hence,-— 

CbYPTOGAKKJS. I» loe .pecta. 

Amphigameae, .... 13 . 72 

^theogamese, .... 0.0 

Phakebooahe^. 
Monocotyledons, • . . . 4 .22 

Dicotyledons, ••..1.6 

18 loo 
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§ 4. Fomih Period. Superior Deposit Series. 

Ninth Epoch — Plastic Clay, — This formation includes plas- 
clay, iDollase sandstone, and the brown coal or lignite depo> 
Wis which often accompany them. 

The vegetable remains in this formation are scarcely ever to 
be distinguished, either on account of their fragile nature, oe 
because they have been bruised and triturated in some great 
convulsion on the surface of the earth. The brown coals espe- 
cially sometimes present such an accumulation of vegetables in 
their natural vertical position, and somelimea a heap of frag- 
ments of wood and leaves, and different kinds of fruits, such as 
now-a-days we observe that rivers and currents of water occa- 
sionally bring together in certain localities. 

The nature of these vegetables is wholly different from thst 
of those which appeared in the beds of chalk. Those in this 
formation are dicotyledonous, as is attested as respects a con- 
siderable number of them, by the fruits, which are found de- 
tached from the stalks ; there are also many palms and some 
ferns. No marine plant has been found in it. 

A maple, a walnut tree, a willow, and an elm have been 
found, as also cocoas, pines, and other species which can be 
associated with the existing genera. There are many coniferse, 
but no cycadese. This vegetation much resembles that with 
rhich we are surrounded at the present day. 

The proportions cannot be given, but we may safely conclude 

;re is a great preponderance of the dicotyledonous pknts. 

Tenth Epoch — Coarse Marime Limestone FonnaHon. —^Thig 
formation, of marine origin, has been discovered near Paris and 
at Monte Bolca, It contains a great many algEe, and some ter- 
restrial plants of various classes, whicli appear to have been car- 
ried into the ocean from the neighbouring land. They scarcely 
differ from the terrestrial species of the preceding formation. 
Many dicotyledons of a genus of Phyllites have been discovered. 






Eleventh Epoch^~-Palaotherian Formation. — The presence 
of enormous mammalia, named Paltvotherium, has given a name 
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to this formation, in which some fossil vegetables are found, as 
at Aix in Provence, at Paris, and elsewhere. 

They ore analogous to those of the brown coals or lignites as to 
genera, but they differ as to species. They are all terrestriaL 

Of seventeen species enumerated by Brongniart, there is one 
moss, an cquisetum, a fern, two chara, a liliacete, a palm, two 
conifene, and many amentacesB. 

Twelfih Epoch — Upper Marine FormatioH. — But very few 
vegetable fossils have been found in this formation, which forms 
certain sub-apenninc hills. They are also in a. very injured 
condition. There is one nut, which is very common on the bill 
in the neighbourhood of Turin (Juglansnux taurinensis.) It 
is always detached from the plant, and without doubt, floated 
into the neighbouring waters. 

Tliirteentk Epoch — Upper Lacustrine Formation. — The 
millstone of Montmorency contains five or six different plants, 
which all appear to be aquatic, and analogous to those which 
Btill grow in shallow ponds. The frequency of chara, and the 
presence of a nymphaia, give evidence of the formation of a de- 
posit, in which the waters were shallow. 

Fourteenth Ejxxh — Formation contemporaneous ■with the pre- 
sent living Vegetables. — Beds of peat are still forming under our 
eyes, and contain solely the debris of vegetable species which still 
exist in the same regions. In Scotland, where this formation is 
still forming very rapidly, seeds of chara occur preserved in the 
peat, exactly as in some of the anterior formations. The lig- 
nites are only peats of an earlier epoch. 

The point of transition between the peats and the antedilu- 
vian deposits, is of the greatest importance in natural history, 
since it is there we find the change from actual living species to 
forms of an earlier date. 

IV. REarBCTiNG the Alliances among the Vegetables of 
THE DIFFERENT Regions AT each Epoch. 

The question naturally suggests itself — Whether at each 
geological epoch the same species, genera and families of vege- 
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tables existed simultaueously and Lmiforaily in all countries ; or 
whether, as at present, there were peculiar formations of f 
peculiar lo certain regions, and natural groups confined lo dis- 
tricts of a limited extent, whilst others, on the contrary, were 
spread over spaces of a vast extent ? 

In answering these questions, it is first of all necessary that 
geologists should have thoroughly ascertained that similar or ana. 
logons beds, which are situated in distant regions, were formed at 
the satne epochs on the surface of our globe. The circumstance 
that certain strata of a similar uature arc similarly placed, in 
relation to each other, in America, for example, as well as in 
Europe, unquestionably makes it probable that they were 
formed at the same time, and in a corresponding manner. 
When, moreover, they contain the same kinds of fossils, geo- 
logists deduce from this circumstance a new proof of identity. 
Notso, however, with the naturalist; when, on the contrary, 
inquiring whether, if the species are similar in cotemporaneous 
or successive beds ; — were he to use this as proof, he would be 
moving in a circle. 

Another difficulty arises from this circumstance, that vegeta- 
ble fossils have hitherto been examined but in a very few coun- 
tries, and even there in a very incomplete manner. Thus, 
absolutely nothing can be concluded as to the geographical 
distnbution of vegetables belonging to the transition aeries, since 
only fourteen species of this epoch are known, and thirteen of 
these were collected in Europe, and the remaining one in North 
America. In this point of view, it is manifest, we can only 
compare epochs, a considerable number of whose species are 
known, and which, moreover, have been collected tn regions 
which are very distant from one another. 

It is this consideration which confers a [leculiar interest on the 
S58 species of the coal formation, which have been enumerated 
by M. Brongniart : they have been obtained not in Europe 
only, but also in North America, in New Holland, and in India. 

In examining M. Brongniart's table, and also the fossil flora 
of England, we immediately perceive that all the coat-mines in 
Europe, and especially those of St Etienne in France, and those 
of the north of England, those of Belgium and Bohemia, very 
frequently present the same species of fossils. Nor is this very 
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surprinng, inasmuch as the present flora of all these oouatriei 
very much resemble one another. One fact which is well worthy 
of remark is this, that of the twenty-three spedes supplied by 
the coal-mines of North America, fourteen have been discovered 
in Europe. This proportion, which unquestionably is greater 
than that which now exists between the living specimens of the 
two regions, proves a very remarkable similitude. Pos»bly these 
two continents of our globe were not separated from one another 
at that early epoch, or possibly there were then islands between 
them. Of the three specimens from New Holland, one has been 
found also in the coal-mine of Uajmabl in India. Of this last 
locality, M. Brongniart, in 18S8, knew only two species, one of 
which, a fern, is the same as one of the specimens fi^m New 
Holland, and the other belongs to a distinct genus of palm. 

These facts seem to prove, that at this epoch there was a 
greater uniformity of the .vegetation on the surface of tlie earth, 
than exists in the times in which we are now living. 

Not only did many species flourish indiscriminately, in eoua* 
tri^s widely separated from each other ; but it is also to be ob- 
served, that the proportions of the great classes were wonder- 
fully uniform. Then the aetheogamea, (ferns, lycopodiacese, &rc.) 
predominated equally in Europe, America, and Australia. In 
all these localities they constitute about two-thirds of the 
species. 

As now, the phanerogamese had, upon the whole, a more 
confined range than the cryptogameae, for of nine of the former 
class in America, four only, L e, forty-four per cent, were com- 
mon with the European species ; whilst of fourteen of the latter 
there were eleven, i. e. seventy-eight per cent, which were com- 
mon. 

The succeeding formations, down to the Jura one, present too 
small a number of species from diflerent localities, to enable us 
to institute any corresponding comparison among them. In the 
Jura series, as examined in Germany and in France, it is sur- 
prising how few of the same species have been discovered in 
different localities. Out of fifty-one species which are enumerated 
by M. Brongniart, I see only two which are marked as occurring 
in the two countries. The same remark might be made of the 
subsequent formations ; from whence it may follow, that »nce 
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the epoch of tlie coal-measmes, tlie diversity in contemporaQeous 
regions lus become more eviJeiiL 




V. On tub Connection bbtween the Vboetables 
SEVEBAL Epochs and the successive Pe&iodb, 

An important fact pervades the history of fossil vegetables t 
it is this, That the same specks has been rarely to a certainty 
Jbtind %n two different Jbrmaliot^, and never in two Jbrmations 
which are separated by two er morejbrmations. 

It wouJd appear that the revolutioas of the globe, «-hich at 
ditferent epochs have suddenly produced a change in the nature 
of the soil, have destroyed all, or nearly all, the kinds of vege- 
tables which were then flourishing: and that after every com- 
motion of this son, new varieties have appeared above the older 
strata. Throughout the whole thickness of the same bed, httle 
variety of the same kinds arc found ; and nothing indicates that 
tliere have been gradual modiiications of forms, by which the 
species would have [lassed insensibly from the one F(»'mad(Hi or 
epoch to another. 

Between the vegetable species of two successive formations, it 
often indeed does happen that there ai'e sufficiently striking 
alliances. They usually belong to very nearly the same genera, 
or to the same families ; and the proportion of the species of 
each great class diifers but httle. Sometimes the same species 
has been found in two superimposed and analogous formations. 
But this is a coincidence of very rare occurrence. The pro- 
dromus of M. Brongniart contains three species common to 
the formations of the transition and coal series, four common to 
the lias and the Jura formations, and one to the Jura, ainl the 
chalk formation. 

Occasionally we find a formation covered by a stratum of a 
totally different nature, which usunlly contains a very few Mga- 
nized beings which have lived in salt water ; then above this 
stratum other and very different formations commence, in which 
the proportions of the great classes of vegetaUes is no ion^r 
the same, and where the species never resemble those which 
have preceded. M. Brongniart has availed himself of these re- 
markable facts to group the whole of [he formations into four 
greet periods. Within the hmits of each of these periods, the 



i 



i 



06 M. De Candolle m FostU Vegetables. 

vegetation only presents gradual and limited changes. Someol 
its species have supplied llie place of other analogous ones, in a 
manner more or less rapid, more or less complete. On the 
contrary, the transition from one period to another period is 
always exceedingly apparent, in every point of view : even the 
genera are rarely the same ; the numerical proportion of the 
classes is very diiFerent, and the species are never the same. 

These four periods correspond to four great series of forma- 
tions, an arrangement which many geologists admit as the result 
of entirely different considerations. 

Thejfra/ period, extending from the first transition, rises to 
the termination of the coal formation, is characterized by an en- 
ormous proportion of cryptogamese, especially by these arbo- 
rescent varieties of ferns, equisetaces, and lyeopodiaceae, of which 
we now scarcely can find any examples, and solely in the hottest 
climates. The ocean has covered this remarkable vegetation, 
since in the magnesian limestone, very few species are found, and 
these are marine. 

The second period presents a peculiar vegetation, which, aa 
yet, is little known. To the variegated sandstone, which con- 
tains a few more phanerogamca; than cryptogamete, and all of 
which are very different from those of the first period, has 
succeeded a long salt water inundation, as indicated by the 
shell limestone. 

With the third period commences the reign of the cycadese — 
of that anomalous family, which botanists have alternately tossed 
from class to class, and which appears to form now a class of 
dicotyledons very near to the cryplogameae. This family alone 
constitutes the half of the vegetables of this period - the true 
cryptogamese at first form only a third, then they mount up 
to about a half of all the species ; and then again the sea ap- 
pears to have destroyed this extraordinary vegetation. The 
thickness of the chalk bed shows that this submersion had con- 
tinued for many ages. 

Finally, ihe Jburth period, of which our epoch forms a part, 

is characterized by the predominance of the phanerogamere 

the cryptogamete. It would appear that one salt and 

. three fresh water inundations have four times prevailed over 

I the surface during that period, and destroyed at four different 

J times the vegetable species, previous to the appearance of those 
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which exist at present. The proportion of dicotyledonous plants 
has always continued considerable. It is the characteristic 
trait of the existing development of the vegetable kingdom, 
ever since the chalk formation. 

The following Table presents a summary of the vegetation of 
the four periods. It is formed from the tables of the prodro- 
mus of M. Brongniart, at the same time placing the genera 
Stigmaria and Sigillaria amongst the dicotyledons^ according to 
the opinion of Lindley ; and by again reducing the six classes 
recognised by Brongniart to the four which we admit.* 



CBYPTOGAMEiK. 

Amphigamese, 
^theogamese, 

# 

PHAKEROOAMEiE. 

Monocotyledons, 
Dicotyledons, 

Total, . 

So, there is of Cryptogameae, 
And of Phanerogameae, 

Again giving totals of 


1st period. 


2d period. 3d period. 


4th period. 


4 
176 

18 
52 


7 

8 

5 
5 


3 
31 

3 
35 


13 
9 

25 

117 


250 


25 


72 


164 


180 

70 


15* 
10 

25 


34 

38 


22 

142 


250 


72 


164 



With these results before us, we can recognise with M. 
Brongniart, that the more perfect vegetables, that is to say, 
those with the greater number of organs, and those the most 
distinct, have succeeded to the less perfect ones ; in other words, 
that the vegetable kingdom appears to have been gradually be- 
coming more perfect. 

I am aware that the authors of the Fossil Flora of England 
have rejected this theory ,"|- but, as I conceive, on insufficient 
grounds. The circumstance that they have not found the lower 



• The cycadeae and the coniferse are considered as a group (Gymnospermeoe) 
of dicotyledons, closely allied to the monocotyledons and the setheogameee. 
We join the mosses also to the tetheogamese. But these alterations can but 
in a trifling degree affect M. Brongniarfs opinpns on the development ot 
the vegetable kingdom. 

•f Introduction to VoL I. Lond. 1831. Sciences et Arts, Juillet 1834. 
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TU-ieties of the crypt<^ame(c, such as mosses, mushrooms, &c., iu 
the coal formation, is not to be regarded as an objection ; for, 
conudcring the extreme emallness of the plants, they, more than 
others, must have escaped observation, and besides, they muel 
also, more than others, have been destroyed in the revolutions 
of the globe. The entire absence, or the small proportion of the 
herbaceous monocotyledons, in comparison of palms, banano- 
Irecs, &c., in the more ancient formations, is 111 part explained 
by the same causes, and also by the nature of the local iues : 
Goal-miues, those at least which are worth working, are petri- 
fied forests, and in our present forests, there are but Tew grasses, 
rushes, and analogous plants. If ihey existed at these periods, 
it is only in very thin seams of the coal series that they are 
likely to be found. And even admitting with Mr Lindley, 
that the stigmaria and the sigillaria are dicotyledons, still a predo- 
minance of EetJieogamcEe in the first period continues,— it is only 
not quite to the extent which M. Brongniart supposed. 

If we were disposed to argue upon details, it might be main- 
tained, that the first dicotyledons which appear, chiefly belong 
to a class which has a very doubtful fonn, (cycadete, ferns, and 
certain anomalous genera), which assuredly are not perfect dico- 
tyledons. But in questions so extended as this, and when we 
are in possession of so few facts, and when it is moreover recog- 
nised that the higlier classes of families cannot regularly be 
formed into a scale or linear series, as at one time was attempt- 
ed, it is better to conline ourselves to a general comparison of 
the proportions of the great divisions of the vegetable kingdom, 
during certain periods which are widely separated from eadi 
other. 

None deny that the phanerogamcK are more completely or- 
ganised, and more perfect in the eyes of the naturalist, than the 
cryptogameie. Some transitions of forms, indeed, some groups 
of the phanerogam ese, may only be equal, or even may be infe- 
rior to certain groups of the cryptogameee, hut this will not alter 
the general truth. Besides, if we compare iliese two great divU 
iions of the vegetable kingdom, it must be recognised, that du- 
ring the four geological periods admitted by M. Brongniart, the 
proportion of the phanerogameffi has always been increasing. 

This law of gradual development would hence appear to exist 
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in the vegetable, as it has been supposed to exist in llie sninial 
kingdom. The only difference, as it appears to me, is, that the 
great divisions of the vegetable kingdom have always had rc- 
preeentatives, whilst the vertebratse, for example, appear to be 
■wholly wanting in the more ancient periods. But tliis difference 
may not excite much astonishment, when we think on ihe im- 
mense distance which separates the inferior from the superior 
animals, and the comparative homogeoeous character of the great 
classes of vegetables. 

Some philosophers have thrown out the idea, that organised 
fossil beings, served as s kind of compliment to beings now exist- 
ing, in filling up the gaps which may be remarked between cer- 
tain classes, and in giving a complete symmetry to a table of e^- 
tinities which is now irregular. But this bold hypothesis does 
not require out examination; for if the present period is 
a perfectioning of former organized beings, one might with 
quite as much reason, and drawing support from a probability 
grounded on the past, r^ard these present organized beings as 
a stepping-stone for yet future improvement. So thai if that 
which is here assumed to have often happened, were agdn to 
be repeated, all the existing species would one day be placeil 
lower, as to other species, and some would be in a higher state 
of organiMtion, so that the entire whole would be superior to the 
whole of that which had previously existed. This is the hypo- 
thesis which this analogy would indicate, and in matters of this 
nature, suppo^tions founded on what has already happened, 
should unquestionably be the least hazardous which can be made. 

VI. On soue Conbequbnobbwuicb result from the Study of 
Fossil Veoe tables. 

The study of fossils generally leads to important consequences, 
as it regards the history of our globe. It belongs to the geolo- 
gist more especially to examine them ; whilst, at the same time, 
the deductions drawn from fossil vegetables, are connected with 
considerations which are purely botanical, and hence some of 
them may be pointed out here. 

The pbysieal conditions in which a locality must have existed, 
are often better indicated by fossil vegetables than by fossil ani- 
mals. We cannot have much doubt respecting ihe history of a 
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fresh-water or a salt-water plant, requiring a dry or a moist: si- 
tuation, a very warm or a merely temperate climate. We easily 
judge of these circumstances by the condiuons which are neces- 
sary to plants of analogous forms, which exist at the present 
time. 

M. Brongniart has supplied us with many of these indications 
with remarkable sagacity. 

The arborescent setheogamese of the first period, must have 
lived in an atmosphere which was hotter and more humid than 
that of islands now situated immediately under the equator. 
We know that the ferns and lycopodcse of temperate and ncHr- 
thern climates are always little plants, with a creeping stem, 
which frequently hides itself in the earth* Towards the equa- 
tor, tree-ferns and lycopodiaceae are found. Their number is the 
greater as the region is hotter and more moist. M. Brongniart 
has concluded, and apparently with reason, that the forests 
which formed the coals must have probably existed upoQ 
islands, and at a time when the temperature of the globe was 
higher than at present. The islands of Ascension and St He- 
lena, where the ferns and analogous plants form about a thirds 
or even the half, of the number of phanerogamous plants, ap- 
proach somewhat to this antique vegetation, only the sizes of the 
species are far more diminutive. 

The islands or archipelagoes which have formed the basins 
for the coal, were surrounded by an ocean, of which the transi- 
tion series is the index. 

Some geologists have thought that the fossil trees of coal 
mines have been transplanted thither from the neighbouring 
lands ; and they have endeavoured to support this opinion, in- 
asmuch as there are examples of the vertical position of trunks 
of trees which have been thus transported : but this hypothecs 
is quite rejected by other naturalists. M. Brongniart supports, 
quite to demonstration, the opinion of De Luc, that the trees of 
coal-mines have been covered over in situ ; and Messrs Hutton 
and Lindley, who have recently discussed the question *, are of 
the same opinion. 

In explaining the carbonized nature of coal, M. Brongoiart 

• Introduction to second volume of Fossil Flora. 
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inks it necessary to suppose, that tlie atmosphere then con- 
tained a much larger proportion of carbonic acid gas than it doea 
now. As it might happen, there was ihcn much less mould, 
plants must needs have lived by absorliing, through the leaves, 
and appropriating to themselves, much carbon taken from the 
air. M. Th. de Saussure has demonstrated, that a proportion 
of two, three, four, and oven eighr, per cent, of carbonic acid 
gas in the air, was favourable to vegetation. In this method the 

'gigantic height of the plants of the first jwriod might be ex- 
plained. Tlie simultaneous existence of many reptiles, and the 

■absence of the mammalia, also accords with this hypothesis. 
After an epoch so distant as this, the flourishing of so many ve- 
getables, and perhaps other causes, may have greatly reduced 
the quantity of carbonic acid gas contained in the atmosphere, 
at the same lime augmenting Ihc thickness of the soils that are 
favourable for the vegetation of th»3 plants of the present lime. 
The authors of the first volume of the Fossil Flora of Eng- 
land, draw our attention to the singular fact, that the coal-mines 
of Canada and BaffinVBay contain plants analogous to those of 
other coal-mines, and consequently to those which now flourish 
under the equator. Mastodons, and other animals analogous to 
those of intertropical climates, have also lived at Melville Island, 
close to the pole. The difference of temperature, from that of 
the present day, may he attempted to be explained in different 
methods, and, among others, by the gradual and continued re- 
frigeration of the internal heat of the globe ; but the authors of 
the Fossil Flora, with justice, remark, that the plants of equa- 
torial countries require light, and that equably distributed, as 
much as heat. There are very few vegetables which can with- 
stand the privation of light for a few months. This is one of 
the causes which prevents the progress of plants of temperate 
regions towards the north, and which prevents them from thriv- 
ing in the hottest greenhouses in high latitudes. 

It must have lieen 'he same with the fossil plants which are 
analogous to those of our equatorial regions. Besides, as the 
inequality of our days depends upon the position of tlie earth 
to the sun, it would appear that, ere tree-ferns could flourish 
where the pole now is, the inclination of the ecliptic must hai 
vbecn dilFerent. 
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It is thus that nmtter-uf-ftict ubservations sometimes lead to- 
wards points of the very deepest importance 

I shall add, that repeated researches upon fossil v^etables, 
may possibly indicate eventually, the positions of the poles 
and the t.'qustor of each geological epoch. It would for this 
suffice to discover in which direction the number of the species 
which require the most heat and the most uniform light, increases 
or diminislies. 

M. Brongniart, in the remaining part of his work, enters 
argely into detail concerning the action of light on plant?. A 
knowledge of the first elements of botanical phy^ology, is sufii- 
cient to shew that this agent determines the evaporation and the 
respiration of plants by iheir leaves — functions whence result 
the green colour, the fixauon of carbon in the plants, the direc- 
tion of the branches, &c. The intensity and the regularity of 
the solar influence are in the highest degree important to vege- 
tables. 

So much, then, we now supply, to demonstrate the interest 
which is connected with researches regarding fossil vegetables; 
and the gratitude we owe to the distinguishcil naturalists, who, 
during forty years, have prosecuted this brancli of study witb 
unlooked-for success. — liiM. Univemclie, July 1834<. ^^H 



On, the Quantity of Solid Matter suapended in tJie Waier of the 
Rhine. By Leonabu Horner, Esq. F.R.S.L. and E., and 
F.G.S. (Communicated by the Author.)* 

The attention of geologists has been more particularly di- 
rected of late to the importance of ascertaining the quantity of 
solid matter held in suspension in die water of different rivers, 
as affording a measure of the amount of abraded stone trans- 
ported to the sea, there to constitute the materials of new strata, 
now in progress of foi'mation. 

During a late residence at Bonn, I began a series of experi- 
ments on the quantity of solid matter suspended in the water of 
the Rhine, in that part of its course. Several interruptions 
• Hew] before the Geological Society Seili February 1831. 
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vienteA mc from advancing beyond the first steps of my pro- 
posed inquiry ; but liaving no immediate prospect of being able 
to resume it, I venture to offer even this small contribution to 
science, as the facts I ascertained may not be considered with- 
out value. 

I made two sets of obBervations, the one in the month of Atk 
guEt, and the other in November. The apparatus I used wat 
very simple, but answered the purpose jwrfectly ; as it may be 
constructed in a very short time, and almost in any situation, 
the facility of making the observations ought to increase the 
chance of others of the same sort being made elsewhere. It 
consisted of a stone bottle, capable of containing about a gallon, 
and furnished with a cork covered with leather, and greased ; a 
weight of about 10 lb. was attached to the bottom of the bottle 
by a rope, of such a length, that, when the weight touched the 
ground, the mouth of the bottle might beat the desired distance 
from the bottom of the river. A rope was attached to the ear 
or handle of the bottle, by which it was let down, and a string 
was fastened to the cork. As soon as the bottle had reached its 
destined position, the cork was withdrawn by means of the 
string, the bottle became filled with the water at that particular 
depth, and was then instantly drawn up. The water, as soon 
as drawn up, was emptied into glass jars, on which I had 
previously marked a certain measure. The quantity of water 
OQ which I intended to operate, was a cubic foot, or 1000 
ounces, and I collected it at different times ; for instance, after 
one-third of a cubic foot had stood in the jars for some days, I 
drew off the clear water with a syphon, and another third of 
water, fresh taken from the river, was added (o the sediment 
left at the bottom of the jars from tiie first ; that was allowed to 
stand, the clear water was again drawn off, and the last third 
was added in the same way. When this had stood a sufficient 
length of time, the accumulated sediment was removed to an 
evaporating dish, (a common saucer will do quite well), and 
carefully dried in a gentle heat. The dried mass was the 
amount of solid matter held in suspension in a cubic foot of wa- 
ter, and now in the stale of indurated mud. 

First Set of Observations . — The water was taken at the dis- 
e of 165 feet from the left bank, and at a depth of six feet 
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from the botlom of the river, the total deplli of the river at that 
place being thirteen Tet^t. It was in the month of August, and 
the Rhine was unusually low. The waler in the river had a ' 
yetluwisli tinge, and was turbid ; taken up in a glass, it was like 
the New River water in London after rain. The residuum, 
when dried in the manner above mentioned, weighed 21.10 
grains. It was of a pale yellowish-brown colour, smooth to the 
feel, not gritty : ond .it effervesced briskly, but was not wholly 
dissolved, when dilute muriatic acid was poured upon it. In ap- 
pearance and properties, it was undistingiiishableirom the Loess 
of fhe Rhine valley. 

. A cubie foot of distilled water weighs 437500 grains, therefore 
the soHd matter amounted to jjjj^^iartof the cubicfoot of water. 

Secofiil Set of Obicrvatlons. — The water was takeu up in the 
middle of the river, and from about ■» foot below the surface. 
It was the month of November, and a groat deal of rain had 
fallen some lime before and during the observations. The 
Rhine was of a deeper yellow, and more turbid than in August ; 
but when taken up in a glass, it was not very different in ap- 
pearance from what it had been then. The cubic foot of water, 
in place of being collected on three different occasions, was taken 
up on seven different days, with intervals of three days between 
each. 

The residuum, when dried in the same manner, weighed 
35 grains, which is ul^ii part of solid matter in one cubic foot 
6f.the water. 

It was my intention to have repealed these observations at 
different seasons of the year, — to havetAade a profile of the bed 
of the river from shore lo shore at Bonn, and to have ascertain- 
ed, the velocity at different parts of the stream, so as to get a 
mean velocity ; the depth of the river I had an opportunity of 
seeing, for there is a guage at the port; but I was obliged to 
leave Bonn suddenly, and could not accomplish my designs. 

The above experiments shew, that the quantity of sohd mat- 
ter suspended in water, which, in the mass, has a turbid appear- 
ance, may be very trifling. But the extent of wasie of the land, 
awl'Of the solid materials carried to the sea, which even such 
minute qualities indicate, is far greater than we might be led to 
imagine possible from such fraclions. It is only when we 
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into account the great volume of water constantly rolling along, 
Bud the prodigious multiplying power of Ht»f, that we are able 
to discover the magnitude of the operations of this silent but 
unceasing agency. In the absence of more accurate data for my 
calculations, for the sake of shewing hoW large an extent of 
waAe is indicated by water holding no more solid matter in sus- 
pension than is sufficient to disturb its transparency, 1 shall as- 
sume that the Rhine at Bonn has a mean annual breadth of 
ISCM) feet, a mean depth throughout the year of 15 feet, and 
that the mean velocity of all parts of the stream is two miles and 
a half per hour. These assumptions are probably not far dis- 
tant from the truth. I shall take the average amount of solid 
matter in suspension to be 28 grains in every cubic foot of the 
water. 

If we suppose a mass of water of a. foot in thickness, 15 feet 
in depth, and ISOO feet in length, we shall havea column across 
the river containing 18,000 cubic feet ; and 18,000 x S8 giv^ 
504,000 grains of solid matter in that column. • 

-A cubic foot of distilled water weighs 437,500 grains, and if 
we take the solid matter as having a specific gravity of 2.S0, a 
cubic foot of it would wdgh 1,093,750 grains. 

If the river run with a mean velocity of two miles and a half 
in the hour, 13,200 such columns would pass a line stretched 
across the river every hour, and 316,800 such columns every 
'enty-four hours ; 



I 



(1760 yards in a mile = 5280 feet, x S^ = 13,200 
and 1S,S00 x 24 = 316,800.) 



^Blf 316,800 columns be multiplied by 504,000 grains, and the 
^^oduct 169,667,200,000, be divided'by 1,093,750, (the num- 
ber of grains in a cubic foot of the sohd matter^, we have 
145,980 cubic feel of stone carried down by the Rhine past the 
imaginary line every twenty-four hours, — a mass greater in 
bulk than a solid tower of masonry sixty feet square, and forty 
feet in height. If we multiply 145,980 by 365, we have 
1,973,433 cubic yards carried down in the year; and if this 
process has been going on at the same rate for the last two 
thousand years, — and there is no evidence that the river has un- 
any material change during that |)criod, — then the 
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Rhine muBt in that time liave carried down materials Euffici 
to form a 6tratiiii) of atone of a yard thick, extending over a 
area more than thirty-six miles square. How much farther back 
we may legitimately carry our calculations, I leave it to thoK 
to fix, who consider \hat there arc any data to enable us even to 
guess at what epoch the Rhine was different from what it now is, 
either in respect of the volume or the velocity of the stream, in 
that part of its course at least to which the present paper refers. 

Ascent to the Summit of' Mont Blanc, \Wi-\Slh of Qih Month, 

{September} 1834. By Mahtin Barky, M. D. With two 

Plates. Communicated by the Author. 

On reaching the Col de Balme, on the ISth, in passing from 
Martigny to the Priory of Cluuuonix, Mont Blanc presented it- 
self for the first time. It came suddenly and magnificently into 
view in its whole extent. Though inferior to Chimbora^ in its 
elevation above the aea, Mont Blanc is to be considered as the 
higher mountain of the two; as it rises 1S,300 feet above the 
valley of Chamooix ; Chimbora^o not more than 11,600 above 
the plain of Quito. There is another important feature in Mont 
Blanc ; its line of perpetual snow is nearly 7000 feet below tfie 
summit ; tliatof Chimbora90 only S4tiO, according to Humboldt. 

On my arrival at the Priory in the evening, guides were 
consulted as to the probable practicability of an ascent. It was 
objected, in the first place, that the season was too far advanced, 
and secondly, that some snow had recently fallen, which had not 
had time to harden : as a consequence of the first obstacle, that 
the days were too short, and that the fissures had probably 
widened ; of the second, that the way would be rendered not 
only more difficult, but more dangerous also, from the recent 
snow lightly covering the smaller crevices. On the other hand, 
the weather had never perhaps presented a more favourable op- 
portunity, the moon was nearly full, I was in excellent " train- 
ing," from having lately climbed some of the heights in Switzer- 
land ; and additional interest was given to the undertaking, from 
the lapse of four years ance the last ascent ; which, according to 
I list seen at tlie Priory, was made by my countryman Capt. 
E. B. Wilbraham, in 1830. 

Taking all circumstances into consideration. I concluded to 
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nuke the attempt : and having procured six guides, I set out 
the next morning (16tli), at lialf pa^t 8 o'clock. The occasioa 
appeared to create quite a sensation in the valley, as well among 
the strangers who were there, as among the inhabitants ; and in 
consequence, a number of persons assembled at the Union Hotel, 
to witness our departure. 

Passing through the pine-wood, eastward of the Buissona 
glacier, we reached successively the Chalet de la Parraz, Pierre 
Pointue, and Pierre a I'Echelle : the latter point by 1 S at noon. 
Here we overtook some men, employed by the guides to carry 
thus far part of the baggage, consisting of wood, charcoal, extrs 
clothing and blankets, with several culinary utens'ds, and provi- 
aons for three days. After accompanying ub a short distance, 
they took their leave, and returned to Chamonix. Several 
chamois were now seen, for a few moments, passing fleetly over 
the rocks j ust above us. We dined at this spot, and soon after- 
wards entered upon the ice, at the foot of the Aiguille du Midi. 

Crossing the glacier de Buissons, and obliquely ascending, ve 
proceeded in a south-west direction, to the Mulcts, an isolated 
chain uf rocks, on one of which we hoped (o pass the night. 

The difficulties usually met with in crossing the glacier, have 
been particulariy described by several preceding travellers, who 
have been up the mountain.* On this occasion, the great width 

* The faUowiiig is a true picture: — '^It hbb tlie Bvakncbe alone that 
we had bitherto U) fear, but now new dangers arose, from the ccevl. 
ceth those deep clefts in the ice formed by tlie constant movement of 
the body towards the valley, which separates Immense iiarts of it Tha 
higher masses, meeting with some slight oppositiou, remain ststionary | 
the lower, proceeding in their course, widen the breach ; and thus Ihrough- 
out the whole gkder, in every direction, are formed tremendous Gsiures." 
■"•"*" "Wo were BurroundeJ by ice piled up in muuntains, cre- 
vices preseDling themselves at every step, and masaca half sunk into some 
deep gulf; the remainder raised above iiB seemed to put insurmountable bar- 
riers t« our proceeding : yet some part was found where steps could be cut 
with the hatchet, and we passed over these bridges, often grasping the ice 
with one bund, while the other, beoring the pole, balanced the body, hanging 
over some abyss Into which the eye penetrated, and searched in vain for the 
extremity. Sometimes we were obliged to climb up from one crag of fee to 
anotber, aometlmes to scramble along a ledge on our bond* and linees, often 
descending into a deep chasm on the one side, and Beating the slippery preci- 
pice on the other," — ffarrative (if an Ascent to ths Summil o/ Mtmt Blane, ontht 
81ft §■ 9** Auynsl 1827, *J Jo*" Aiildjo, Eii/. r>f Trinitg College, Caihbntlge, 2d 
£iJi(ian_A volume which I recommend to those who may desire to ece i. 
more particular account. 
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of ttie Gssure.s, as had been anticipated, constituted a principal 
one; often compelling us to retrace our steps, or to pass by 
ridges of uncertain solidity, on each side of which there yawned 
an abyss of tremendoii<i and unknown depth. 

The immediate approach to the Grand Mulct having become 
intercepted by an almost perpendicular wall of solid ice, we 
found it an exceedingly laborious task to reach it. However, 
at length, two of the guides, with the greatest difficulty gained 
the rock ; and theni by means of cords, drew up the rest of the 
party, as well as the baggage. In this perilous undertaking, 
the guide who took the lead, in ascending the ice cliff, did so by 
a circuitous course, secured with a rope held by those below; 
as a false step would certainly have otherwise proved faial, from 
the proximity of a precipice, over which he must have fallen, 
(See the two Plates). Our pioneers on this, and indeed on all 
occasions, where the greatest coolness, intrepidity, experience, 
and judgment were required, were Joseph Marie Couttet, and 
Michel Balmat. Of these brave men I cannot speak loo high- 
ly : without them, the undertaking would undoubtedly have 
proved a failure, at this as well as at other difficult parts. Cout- 
tet, the principal guide, had been up eight times before; he 
was one of the four, swept away by an avalanche in Dr Hamel's 
attempt of 1820, and the only one of them whose life was saved. 
These remarks respecting the guides may be of service to some 
future traveller ; and having mentioned two of them, I may as 
.well give the names of the rest. They were, Pierre TaJrraz, 
who had been up three times; Franijois Uesplan and Simon 
Tournierj each up once before ; and Jean Tairraz, up for the 
first time. They all had their good qualities, and each of them 
had an opportunity of rendering me assistance in difficult and 
dangerous places, and performed his part in the most faithful 
manner. The one last named, is a courageous, enterprising, 
and very obliging guide, whose attentions, during our sojourn 
upon the rock, contributed much to my personal comfort. 

Having at length gained the Grand Mulet rock, but at a 
paint much lower down Hum ustuU, and as it appears by a me- 
morandum which Couttet afterwards handed me, with a degree 
of difficulty, that he had seen equalled on no former occasion ;* 

" The fiilloiviHR, (Home alleratinns tmving liecii maile in the ortliograpby). 
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a long and dangerous climb was requiretl, over its almost per- 
pendicular layers, to bring us to that part proposed as our rest- 
ing place for the night, a narrow ledge, usually selected, as 
being out of the reach of avalanches. We reached this spot by 
balf-paat six. It consisted in a flat surface, of a few square feet, 
forming a sort of open shelf, on the south-west side of the rock ; 
its margin a precipice. Our batons, inclined against the rock, 
served as rafters I'ur the roof of a. little cabin, whici] was com- 
pleted with canvass ; two or three blankets having been spread 
on its floor. I found the height of the barometer here, at ibroe- 
quarters past six o'clock, to bo = Eng. inches Sl.SBd; the 
attached thermometer = 45'*.50 F. A fire was made at a short 
distance from the tent, and we supped with good appetites around 
it. At nine o'clock, having tripled some parts of our clothing, 
and provided particularly for the feet, we crept into our cabin, 
and soon found, that, lying very closely together, we were suffi- 
ciently warm. 

Awaking at twelve, I got up, and regretted to find, that two 
of the guides, Coutlet and J. Tairraz, were lying in the open 
air, from want of room in the tent. The cold, however, was 
not intense ; for a thermometer which at nine o'clock indicated 
39" F- had risen to 42° ; a smart breeze from the soulb-west 
having entirely subsided. At half-past one a. m., the thermo- 
meter had again fallen to 41". It was a brilhant night. The 
full-moon had risen over the summit of the mountain, and shone 
resplendent on its snowy suriace. The guides asleep, I stood 
alone at an elevation of ten thousand feet ; just below me, lay 
piled, in the wildest confusion, the towering masses of ice we had 
been climbing, and whose dangers we had narrowly escaped; 
around and above, was a sea of fair but treacherous snow, whose 
hidden dangers we had yet to encounter. The vale of Cha^ 
mouny was sleeping at the foot of the mountain ; and, interrupt- 
ed only by the occasional thunder of an avalanche, the pro- 
foundest stillness reigned. The scene was exquisite : and I re- 
is a copy of part of Ibe memoronilum leeeived frnm Coultet. " Je sousaigne 
et certifie Rvoir ili 9 foia au sommet du Mont Dlunc. Jt n'ni jamais reocun- 
tr^ autaut de difficuUea que cette fnia-ci (avec le Doeteur Barrv, que j'ai ac- 
compBgDe jusq'au sommet du Mont Blanc) pour oriiver au Grand Mulet : et 
la nSge nouvelle nous a bcaucoup fatrgufi. Malgr^ toutee Ics difficult^s, 
notre voyage a ^t^ heureus—C'ionionu', la 20 Seplembro 1B31. 
fil (Signed) Cqdttet Josefb, Guldfi." 
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maincd cod tern platuig it, until at the end of an hour and ahalf, 
a recollcctioQ of (he cotning day's Eatigoes, rendered it prudent 
again to take repose. 

At 5 on the morning of the 17th, we left the Grand Mulet. 
proceeding at first across the icy valley, that lay between us and 
the Dome du Gouttet, we reached almost the base of the latter \ 
and then ascending more directly, often by a zig-zag course, ar- 
rived at the Grand Plateau by 9 o'clock : another great stage 
of the journey being thus accomplished. 

The newly fallen snow, from a foot to IS inches in depth, 
had rendered the way fatiguing: it had been needful for our 
leader to ascertain the safety of every step with the baton, and 
we had proceeded in a line united, two or three together, with 
cords, following carefully the same track. Latterly our way 
had lain over vast fields of snow, but the early part of it had 
presented scenery even more magnificent than that of the pre- 
ceding day. Chasms of imfathoniable depth, — towers of ice,— 
caverns with almost crystal wails, — splendid " stalactites" guard- 
ing the entrance. Such scenes live in the memory, but cannot 
be adequately imparted by word. No wonder if I often turned, 
and turned again, not knowing how to leave them •. 

Very different feelings, however, soon took the place of tile 
admiration which this scenery had excited. Difficulties occurred, 
that it required alt the experience and intrepidity of Couttet 
and Balmat to overcome. At one point, indeed, it was found 
absolutely impossible to proceed further in the same course ; 
and from the top of a block of ice, obstacles were discovered 
requiring an extensive change of route. After having been 
foiled in several attempts to proceed in other directions, we com- 
menced a long ascent that affbrdeil the last forlorn hope. Four 
years having elapsed since Mont Blanc was last ascended, we 
knew not but that from the shifting nature of the snow masses, 
changes had occurred to render the undertaking hopeless ; and, 
thus dispirited, the labour of the way was felt to be much more 
arduous. The ascent of this part having at length been gained, 
& great fissure next presented, that would certainly have obliged 

^K ■ The blue-green culonr of tbe Ice, wben occurring In Inrge masses, is ber^ 

^B Men OQ the grandest scale i a pbenomenon not leaa Inlcresling than besutl- 
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lis to r<;(urn but for a bridge of snow, or rather of ice, diacover- 
ed at some distance. We made for it,— it bore us over, and 
our hopes brigbtened. But we had now to pass some very 
treacherous ice, among holes covered up with recent snow, con- 
cealing the dangers of the track. On reaching the Grand Pla- 
teau, liowever, we felt pretty confident of euccess, as the diffi- 
culties that then lay before us were not expected to be 
luountable, in the existing state of the weather : and we there- 
fore aat down to breakfast at this spot in very good spirits. 

There are three plains of snow, called the first, second, and 
third Plateau. The third is the highest or Grand Plateau. It 
was on the second or middle one that Be Saussure, with eighteen 
guides, passed the second night in his ascent in 1787. Speak- 
ing of it, he says it is 90 toises (= 575 English feet) higher 
ihan the Peak of Teneritfe. 

We left the Grand Plateau before 10 o'clock. Above it are 
the Rochers Rouges, wliere the fatal avalanche occurred in Dr 
Hamel's attempt of 18^0. Ue Saussurc's course lay to the west 
of these rocks : we went eastward of them, by the new route 
discovered in 1827, when my countrymen C. Fellowes and W. ■ 
Hawes ascended, and by which a very dangerous part is avoid- 
ed. 

Great dryness of the skin was now observed, thirst became 
intense, and it seemed scarcely jwssible even to alleviate it. Not 
being disposed to give up the prospect around me, a veil that 
had been taken was not used ; and this omission perhaps was 
the cause of some decutication of the face, and not a little sore- 
ness around the lips and nostrils, which occurred a few days 
after. Possibly this excessive desiccation of the face might be 
prevented, by using some unctuous matter during the journey. 
The inconvenient glare of the snow is obviated by the use of 
green spectacles, which indeed were found almost indispensable. 

A dipterous insect was found dead on (he snow, at about 
1500 feet below the summit, and a living hymenopterous one 
800 feet higher ; both having probably been carried up by the 
wind. Professor lironn of Heidelberg, has been so obliging as 
to examine these for me, and reports, that the first, which had 
lost some important parts, corresponds most nearly with the de- 
■cription of Stfrphtis arcuatua of Fallen and Meigen ; and that 
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if it be this, the vicinity of Mont Blanc is a new station for it, 
as, according to Meigen^s monograph, it had previously been 
found in Sweden only. On the day after my return from the 
mountains, I saw two or three of what appeared to be the same 
insects alive near the ^^ Jardin,^ about 9000 feet above the sea; 
They were extremely vigilant, and rapid on the wing. I could 
not catch one. The second, which is very small, is so much io^ 
jured and crushed, that Professor Bronn informs me it would 
not be possible to determine it, except in a very perfect collec- 
tion. 

Two large birds were seen at a distance pas^ng over the shoul- 
der of the mountain, from Piedmont to Savoy. 

Our progress after leaving the Grand Plateau, at first ob- 
structed by the passage of some very formidable cliffs of ice, had 
latterly been impeded only by the depth of the soft snow ; but 
now we reached the foot of a declivity of 35° to 40'' with the 
horizon, and many hundred feet in length. It was the ^' epaule 
droite'' of the summit. The snow here had hardened sufficient- 
ly to prevent our advancing a single step, without holes be'mg 
first cut with the hatchet ; yet it had not become so hard as to 
render firm the footing thus obtained. It was found continual- 
ly giving way ; and when we had reached a tolerable height, 
this became exceedingly dangerous. In no part of the ascent 
were the cords, by which I was attached to the guides^ more ser- 
viceable than here. Our progress, too, was so slow, that I suf- 
fered not a little from the cold ; a keen breeze prevailing at the 
time. My feet felt as if all but frozen, on which account the 
footing became doubly insecure. This ascent brought us above 
the Rochers Rouges ; the next, a slope of ^"^ to 30% apparent- 
ly not very difficult, was to take us to the summit. 

But we had now reached an elevation, where I had to verify 
the testimony of preceding travellers, by experiencing the ex- 
haustion, consequent on very slight exertion, in an atmosphere 
whose density is so exceedingly reduced. This inconvenience 
had not been felt, by me at least, before arriving at this point 
(about 14,700 feet above the sea), and I had not observed it in 
any of the guides. Only a few steps could now be taken at a 
time ; and these became both fewer arid slower. Two or three 
deep inspirations appeared sufficient at each pause to enable me 
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to proceed ; but, on making tlie attctnpt, I Tound tlie exhaustion 
returned as before. I even felt a degree of indifference, which 
a sight of the summit just within reach did not suffice to re- 
move. Shghl faintness also came on, so that I had at last to sit' 
down for a few minutes : when a little wine having been talcen, 
one more effort was made, and at a quarter past 2 o'clock we stood' 
on the highest summit, having been seen to reach it, as we after* 
wards found, both from the valley of Chamonix and from Mont 
Breven opposite*. 

After a few minutes of rest on the summit, all the exhaustion,' 
faintness, and indifference had ceased, and I felt fully prepared 
to contemplate the magnificent and all-repaying prospect around 
and beneath : hut of which, as it would be vain here to attempt 
any description of a panorama whose centre is the highest point 
in Europe, I shall say little more than that it was not obscured 
by a cloud. As, however, the nearer objects, at such an eleva- 
tion, are necessarily much diminished, distant ones, by the hu-' 
man eye, can he but indistinctly traced. I dwell with peculiar 
satisfaction on the host of inaccessible aiguilles, projecting dark- 
ly through seas of snow, immediately araund, and forming, in- 
deed, part of the range of Mont Blanc, their summits now ly- 
ing at our feet. There were pointed out to me the Maritime' 
Alps, the chain of the Jura from end lo end, the Lake of Ge-J 
neva, the Buet, thcGcmmi, the St Gothard, the Furka, the 
Matterhorn, the beautiful Mont Rosa, the chain of the Appe- 
nines, MontCenis, the mountains of Tuscany, and other heights, 
with the valleys and plains between. All the mountains of the 
Bernese Oberland, the Finster-aar-horn, and the Jungfrau, 
together, formed but an inconsiderable portion of the mighty' 
whole. 

The height of the mountain, according to the calculation of 
De Saussure, is li,700 French, or 15,666 English feet (one- 
French foot being = 1.06575 Enghsh). The extreme summit 
is a ridge nearly 200 feet in length, its direction east and west ; ' 

• " It requires seventeen hours' murch to reacli it {the summit), but the 
(lifticulties which are met with lengthen the rauts, relord the march, atid ren- 
der this calculation nf the dlBtuice ver; uncertain. Indeed, it is generally 
estimated at eighteen leagues." (Appendic to the Narrativi hy J. Aubtjo aU 
readv quoted.) 
■ VOL. XVIII. NO. xsxv, — .TANOAny 1835. 
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if it be this, the vidnity of Mont Blanc is a new station for it, 
as, according to Meigen^s monograph, it had previously been 
found in Sweden only. On the day after my return from the 
mountains, I saw two or three of what appeared to be the same 
insects alive near the " Jardin," about 9000 feet above the sea; 
They were extremely vigilant, and rapid on the wing. I could 
not catch one. The second, which is very small, is so much in^ 
jured and crushed, that Professor Bronn informs me it would 
not be possible to determine it, except in a very perfect collec- 
tion. 

Two large birds were seen at a distance passing over the shoul- 
der of the mountain, from Piedmont to Savoy. 

Our progress after leaving the Grand Plateau, at first ob- 
structed by the passage of some very formidable cliffs of ice, had 
latterly been impeded only by the depth of the soft snow ; but 
now we reached the foot of a declivity of 35° to 40'' with the 
horizon, and many hundred feet in length. It was the ^' ^paule 
droite'' of the summit. The snow here had hardened sufficient- 
ly to prevent our advancing a single step, without holes being 
first cut with the hatchet ; yet it had not become so hard as to 
render firm the footing thus obtained. It was found continual- 
ly giving way ; and when we had reached a tolerable height, 
this became exceedingly dangerous. In no part of the ascent 
were the cords, by which I was attached to the guides^ more ser- 
viceable than here. Our progress, too, was so slow, that I suf- 
fered not a little from the cold ; a keen breezse prevailing at the 
time. My feet felt as if all but frozen, on which account the 
footing became doubly insecure. This ascent brought us above 
the Rochers Rouges ; the next, a slope of ^' to 30% apparent- 
ly not very difficult, was to take us to the summit. 

But we had now reached an elevation, where I had to verify 
the testimony of preceding travellers, by experiencing the ex- 
haustion, consequent on very slight exertion, in an atmosphere 
whose density is so exceedingly reduced. This inconvenience 
had not been felt, by me at least, before arriving at this point 
(about. 14,700 feet above the sea), and I had not observed it in 
any of the guides. Only a few steps could now be taken at a 
time ; and these became both fewer arid slower. Two or three 
deep inspirations appeared sufficient at each pause to enable me 
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to proceed ; but, on making the attempt, I (bund tlic exhaustion' 
returned as before. I even felt a degree of indifference, which | 
a sight of the suminit just within reach did not suffice to re-' 
move. Slight faintness also came on, so that I had at last to sit' 
down for a few minutes : when a little wine having been lalten, 
one more effort was made, and at a quarter past S o'clock we stood 
on the highest summit, having been seen to reach it, as we after* 
wards found, both from the valley of Chamonix and from Mont I 
Breven opposite*. 

After a few minutes of rest on the summit, all the exhaustion, 
faintness, and indifference had ceased, and I felt fully prepared 
to contemplate tliL' magnificent and all- repaying prospect around 
and beneath ; hut of which, as it would bo vain here to attempt 
any description of a panorama whose centre is the highest point 
in Europe, I shall say little more than that it was not obscured 
by a cloud. As, however, the nearer objects, at such an eleva- 
tion, are necessarily much diminished, distant ones, by the hu-' I 
man eye, can be but indistinctly traced, I dwelt with peculiar" 
satisfaction on the host of inaccessible aiguilles, projecting dark- 
ly through seas of snow, immediately aruund, and forming, in- 
deed, part of the range of Mont Bhmc, their summits now ly- 
ing at our feet. There were pointed out to me the Maritime 
Alps, the chain of the Jura from end to end, the Lake of Ge-" 
neva, the Buet, the Gemmi, the ?t Gothard, the Furka, the 
Matterhorn, the beautiful Mont Rosa, the chain of the Appe-' ' 
nines, Mont Cenis, the mountains of Tuscany, and other heights, ' 
with the valleys and plains between. All the mountains of the* 
Bernese Oberland, the Finster-aar-horn, and the Jungfrau, 
together, formed but an inconsiderable portion of the mighty' | 
whole. 

The height of the mountain, according to the cdculation of 
De Saussure, is l+,700 French, or 15,666 English feel (one 
French foot being = 1.06575 English). The extreme summit 
is a ridge nearly 200 feet in length, its direction east and west ; 

" " It requires seventeen hciura' marih to reach it (liio summit), but the 
difficulties wiiieh are met with tengtlien tiie route, retard the inarch, and ren. ' 
der tliia calculation of ths distance very uncertain. Indeed, It ia genereDy* 
estimated at eighteen leagues." (Appendix to the yorralive bg J. AvHjo aU: 
read; quoted.) 
If VOL. XVIIl. NO. XXXV. JANUARY 1835, 
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the slope of the north side forming an angle, estimated by De 
Saussure (in 1787) at 4O=-50= ; that on the south 15°--20°. This 
estimate, which applies to the covering of snow, may be conai- 
deicil as not materially different at the present time. 

I found the height of the barometer to be = ] 7,052 English 
inches, the attached thermometer indicating 32° F., suspended, 
and screened by the incasing wood from the suns rays : a breeze 
blowing from the Bouih. 

De Saussure found the boiling point of water at the summit 
of Mont Blanc to be 68°,993 R. (= 187%234 F.) Naturally 
wishing to repeat this interesting experiment, I had a fire light- 
ed in a chauffer, provided for the purpose. With the aid of 
bellows, our materials, wood and charcoal, were kindled with less 
trouble than had been anticipated (Couttet assuring me that this 
had never been done beforej. * In a culinary utensil of water, 
in full ebullition, I immersed a thermometer, which I had pro- 
cured at Chamonix (my own thermometer having been broken), 
and carefully observed the height of the mercury when it ceased 
to rise. I am sorry, however, that I am prevented from here 
inserting the temperature indicated. The scale wasfonnd to be 
loose, and the graduation very inaccurate, as since discovered on 
comparing it with a standard. It did not bear the maker's 
name. 

The report of a pistol, twice fired, was found very feeble. It 
may be worth noticing, in connection with the subject of sound, 
that when within a few hundred feet of the summit, in ascend- 
ing, the snow being hard and its surface glossy, and some of the 
guides considerably in advance, the creaking noise produced by 
the points of their batons in the snow, as it reached me, could 
be compared to nothing but the distant lowing of cattle. 

I While on the summit, Couttet fetched me specimens from 
the Rochers Meridionales, the highest rocks on its south side. 
One of these, marked (A), is a granite; two (B) are sienites, 
consisting of a blackish hornblende and white felspar, in inti- 
mate aggregation ; the fourth (C) is hornblende, with veins of 
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1 have since found, that De Saussure had a charcoal fire ninde on the 
init ; but finding it very difficult to support it, lie used it only for the 

purpose of melting snow. A spirit-lamp wb!* employed by him for the Ml. 

ing of water. 
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Rsbestos ; and the fifth (D) a compound of hornblende and fel-i I 
spar, one of the " Rochers i billies vitreusea" of De Saussure^ ] 
who attributed to lightning the glassy bubbles presented byl 
their surface. 

In our way down I procured specimens of the Demiers 
Rochers (E), two little masses of granite or protogitie, projecting 
through the snow near the middle of the last slope, and there- 
fore very near the summit on its north side. Fragments, doubt- 
less the effect of lightning, lay around them on the snow. The 
felspar, generally whitish, forms about three-fourths of the mass;, 
tile quartz is grey, with a tinge of violet ; and diiorile and talc 
occupy almost exclusively the place of mica. De SauE«ure has 
given a most minute description of the composition of these — 
the highest rocks which at that time hud been examined by na- 
turaiisLs ; — he stated also the dimensions of one of ther 
enable future travellers to ascertain whether the snow continued: 
to deepen on the summit. From what I recollect, this roclc 
projects just about as much now, as it did at the time of D*^ ] 
Saussure's visit, which was nearly half a century ago. 

I intend sending specimens of all these rocks, marked as above, 
to Professor Jameson, for the Royal Museum of Natural His- 
tory in the University at Edinburgh. They are interesting, as 
being the highest visible rocks in Europe. 

The observations of others were verified regarding the black* I 
ish-blue colour of the sky, particularly in and near the ^tenith, 
as seen from these lofty regions. I was particularly struck with 
the depth of this colour, when in a valley many hundred feet 
below the summit, with high walla of snow around. It appears 
to result from the simultaneous reception of rays from the snow, 
for when the latter were purposely excluded from the eye, the 
iinge of black more or lens completely disappeared. To make 
this observation, I lay on my back, and closed my eyesforsome 
moments ; then opened them on the zenith, the snow being shut 
out from view, by a cylinder formed with both hands. I do not 
find a shade in " Werner's Nomenclature," corresponding with 
the colour, as seen either with or without the snow; and of course 
it is not easy to speak from recollection on this subject ; but 
probably an approach to the blackest tint observed might be 
^tnadf by taking from " Pansy Purple" a little of its carmine 
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ted, and addiag a very little more of mven-black. As viewed 
without the snow, " China blue," with the aildition of a very 
little more of Prussian blue, might perhaps represent the colour. 
It did not insensibly pass into the pale whitisli-blue of the ho- 
rizon, but, nhat deserves remark, termiTtated by a iceU marked 
border at some ten degrees above it. 

We had all left the summit by half-past three ; several of the 
guides having descended sooner, a few hundred feet, to a more 
Bhellered situation. One of them had headach, probably from 
some brandy he had taken. The rest individually assured nie 
that they were perfixitly well, and they all said that their breath- 
ing had never been affected while at rest on the summit. Ob- 
servatifHis on the pulse of several had been made in the valley, 
with the intention to repeat them on the top of the mountain ; 
but in prosecuting the other objects, it was forgotten. I 
may remark, that I did not find it needful to take any stronger 
drink, during the journey, than wine, a little bettor than the 
" vin ordinaire," or table beverage of the country. Lemonade 
was found very refreshing. No inclination was felt to eat while 
on the summit. I have already mentioned that unquenchable 
thirst was experienced. 

The descent, in parts impeded by its steepness, and on this 
account attended with not a little danger at the " epaule droite," 
was, upon the whole, very rapid, — the guides sometimes slid- 
ing down fields of snow, supported by their batons ; and, as 
the steel points with which my shoes were armed prevented my 
following their example, I was sometimes drawn after them with 
cords in a sitting posture. In passing over a dangerous part 
we had crossed in the morning, I stept with one foot into a 
hole concealed by snow, and communicating with a cavity of 
unknown depth. This shews the necessity of two or three per- 
sons being constantly attached together with cords. 

We returned to the Grand Mulet by a quarter past six, i, e. 
in little more than one-fourlh of the time it had taken to ascend 
from this rock to the summit. It was afterwards found that a 
Spectator, a near relative of mine, descending from the Breven, 
had, with the assistance of a glass, counted us — seven in num- 
ber — into these our quarters for the night. The scene at sun- 
set, both on this and the preceding evening, was splendid, tfae 
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sun'a disk appearing, as noticed by others, very much smaller 
than when seen from lower regions. At half-past six o'clock, 
the barometer was — 21.295 inehes English, its attached ther- 
mooieter being =. 44°,S7 Fahrenheit. 

A fire was again made, the cabin re-eunslructtd on the same 
ledge as the preceding evening, we supped, and retired to rest. 
Two of the guides again passed the night without a. shelter (but 
without sustaining any harm). Had a alorm arisen, it is prcv 
bable that we should all have done the same, for a gust of wind 
would have blown away the batons and sheet, which formed 
our cabin. 

As many of the attempted ascents of Mont Blanc have been 
unsuccessful from bad weather, extreme cold, or fatigue, it 
seems exceedingly desirable that a more s'ibstantial shelter 
should be provided, into whioh a party could retire for even a 
few days, if requisite ; and as additional interest would be given 
to Chamonix by any thing facilitating the ascent of Mont Blanc, 
it might be worth the consideration of the Sardinian Govern- 
ment to employ some men a month or two in hewing out a ca- 
vity in the Grand Mulet rock for this purpose. 

The next morning, 18th, on this rotk, the barometer, at a 
quarter past six, stood at 21.198 inches Enghsh, the attached 
thermometer being — SS^-ST F. Specimens were collected of 
the plants within reach. Among thcra were Aretia alpina, 
tiaxifraga bryoxdes, Poa laxa and nemoraiis, with several lichens 
and mosses not yet determined. Specimens also were taken of 
a micaceous rock occurring here, containing iron-pvrites ; also 
of gneiss with asbestus. A small bird was observed on the rock, 
which, however, I did not see. We were gratified, just before 
starting, with the sight of a splended avalanche, which occurred 
at a distance, as estimated by one of the guides, of " une demi- 
heure,"^ (= 1 J mile English,) and in a few moments a shower, 
resembling sleet, that resulted from it, reached us. 

We left the Grand Mnlet at balf-past seven a. m., and retrac- 
ed our steps as nearly as possible across the glacier ; here and 
there, by a shorter passage, saving part of the distance. At the 
foot of the Aiguille du Midi, numerous fragmeiils of ia.', very 
newly fallen, covered ihe ground for a considerable distance, 
^kod we hastened over it in dread of more. 
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Having safely re-crossed the glacier, all serious danger was 
past. The undertaking had been particularly well-timed •: it was 
not until De Saussure's third attempt, and after he had contemr 
plated the ascent for six-and-twenty years, that he succeeded ; 
and the indefatigable Bourrit was obliged to return at five dif- 
ferent times, and never accomplished his object. 

It was very interesting to me, just before reaching the valley, 
to meet with Jacques Balmat, an old man of 73, who, in an at- 
tempt to ascend this mountain in the year 1786, having passed 
a night alone and unsheltered in a storm upon the snow, disco- 
vered a way — probably the only way — of reaching the summit, 
and the same year conducted Dr Paccard to it. He was De 
Saussure'*s principal guide in 1787^ and has been surnamed 
" Mont Blanc.'' 

Between three and four o'clock in the afternoon, we arrived 
at the Priory, not having met with any accident, and having had 
three days without a cloud. The barometer brought down 
from Mont Blanc stood at 26.918 English inches at 5 p. m., the 
attached thermometer = 71°.37 F. ; hence I found that it had 
sustained no injury, and that the observations taken at the sum- 
mit, &c. might be relied on. 

It appeared, by the list at the Priory, that mine was the 16tb 
ascent, and later in the season by seven days than any former 
one. By the same document, I found myself to be the J20th 
person (guides not included), and the 12th Briton, who had 
reached the summit. A certificate of having accomplished the 
ascent was, as is usual, received from the Sindic of Cbamonix, 
attested by the guides.* 

* Extract of the certificate : — '' Nous, Sindic de la Commune de Cbamoniz, 
province de Faucigny, Duch6 de Savoie, certifions et attestons k qui de droit, 
que Monsieur Martin Barry ^ Anglais, Docteur en Medecine et en Philosophie, 
a fait, Pascension du Mont-Blanc, le dix-sept du Courant, accompagnd des 
six guides de nomn^s Tairraz Jean Pierre, Couttet Joseph Marie, Balmat 
Jean Michel, Despland Frdn9ois, Toumier Simon, et Tairraz Jean. Qu'ils 
sont partis de Chamonix le seize du Courant pour aller coucher au Grand 
Mulet, et parvenus le lendemain dix-sept du Courant sur la dme du Mont- 
Blanc, k deux heures apr^s midi, avec, un beau terns, ou Mr le Docteur Barry 
est rest^ accompagnds de ses guides plus d'une heure de terns, et ou 11 a fiut 
diverses experiences phisiques, et observations barometriques. Qu*il sont 
successivement red^s cendus coucher au Grand Mulet, ou ils. sont arrives k 
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' Of those who have reached the summit up to ihe present time, I 
there appear to have been 1 Savoyard, 2 Swiss, 12 Britona, 
1 Courlandais, 1 German, 1 Pole, 9 Americans, — in all, 20. 

On the day after my return from the mountain, I visited on 
foot Monlanverl and the Jardin, returning to tiie Priory in the 
evening, a distance estimated at 14 leagues, (a tolerable proof 
of my not having suffered excessively from fatigue). The ob- 
servations with the barometer* and thermometer at these places, 
as well as those alrt^ady mentioned, are given in the following 
table. 

Eiig. Tnche*. 
Blanc. Summil, Sept. 17. P.M. 2i. Barom. 17,032. ^^^^ l32'.0O P. 



^Btioiy. 



^ \... I7.r.«. 6i. 



Chamonix, ... la p.m. 5. ) 
(Afler ileaceDt from M. Blanc^) / 
Jardin, ... 19. p.m. 3. 

MontaDvert, ... 19. r.H. 8. 
Chamanix, ... 19. p.m. II, \ 
(After returning from Jardin,) j 



21,235. 

2l,22B. 
21,19S. 


45-.50 .„ 
.. 44'.37 ... 
SiCs; ... 


36,918. 


.. IV.^1 ... 


22,034. 
24,334 


hVAi .„ 
6l°.26 ... 



I have not yet seen the usual report of the barometrical ob- 
servations taken at the Great St Bernard and Geneva, for the 

aept heures du soir, et de retour ici auj'jui'dbul ii ChainDnxx 1l trais lieures 
apr^s midi, tous sains et sanfa, que pendant leur aBcensinn, its ont conllnuelle- 
ment (freqti eminent) ^t^ apcr^us et observtJs par la multitude defi voyageurs 
qui Be trouvaient & Chamonix, et pur lea habitants de la Commune, m£nie au 
moment uii ils arriv^runl a la sommiCi^ de cette moatagne dont relevatlon fait 
temerite? et larend remarkable. * ' 



n temoignage de quoi 
9, arec les six guides 



avons delivr^ le present que nous avons sigafs, arec les six guides de Mr 

CttAMONix, {e 18. ^bre^ 1)134. 

(Signed) Couttet Joseph. I,e Sindic de Chamonix, 

J^ Miehel Baimat. (Signed) Couttet. 

!■ Jean Tairrax. Sindic. 

^^K Simon 7'durnifr. 

Hr Francois Dcapland. 

Pierre Tairras. 
■ The barunieter enipUi/ed for these obiervBtiona wu an excellent one, b^ 
Gourdon, Geneva ; and it appeared in be iu gond order. I bad borrowed it 
upon the spot, just before the ascent. Although its graduation tiaa according 
to the Trench scale, the observations are here reduced to Englisli inches, (or 
the reader's convenience- The instrument was suspended at a heigbt to suit 
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month, or those made at these places on the 17th might have 
been added to the above ; perhaps, however, Geneva is too d»* 
tant a station,* as long ago foreseen by Sir Greorge Shuckburgh. 

Martin Barky. 

Heidelberg^ Ut of 1 \th Afonih, (Nov.) 1834. 

1\ S. — Since the above^ I understand that Count Tilly, an 
Austrian, has ascended Mont Blanc. He is reported to have 
reached the summit '^ on the 9th Qctober,^ t. e. tweitfy-two dajB 
later ; but, I lament to say, it is rumoured that his feet weip 
frozen in coming dowi?. 

the eye, and shaded from the sun as already mentioned. It is a Bulgeet 6v 
regret, that the suddenness of my journey up the mountain^— tempted u I 
was, at its base, by the fineness of the season,^.precluded me from obtraning 
additional instruments, with which the data might have been completed, ftr 
repeating the calculations of preceding travellers as to the height of Mont 
Blanc 

* It is a remarkable fact, that the average differences between the mercup 
rial column at the Hospice of the Great St Bernard and that at Geneva, are 
far from uniform from time to time, although these averages are deduced 
from observations of twelve months, — a period sufficiently long, one may 
suppose, to compensate the effect of any possible error. I am informed by 
a relative of mine, that the comparative heights of the mercury at these two 
stations, for ten years, as given in the Bibliotheque Universelle for 1833, 
tome i. pp. 27 and 32, if both be reduced to the decimal fractions of a 
*^ ligne," appear to be as follows ; their differences, it will be seen, inserted 
n the last column, are not a uniform quantity. 



Year. 
1823 


Geneva. 
Pouce. Ligne. 
26 10.73 


Ot. St Bernard. 
Pouce. Ligne. 

20 9.32 


Mean 

Annual DifRerence. 

Pouce. Lign& 

s 6 1.41 


1824 


26 


10.98 


20 


9.54 


=- 


6 


1.44 


1825 


26 


11.55 


20 


9.49 


sc 


6 


2.06 


1826 


26 


9.93 


20 


9.70 


ss 


6 


0.14 


1827 


26 


10.65 


20 


9.20 


s: 


6 


1.45 


1828 


26 


11.10 


20 


9.74 


=, 


6 


1.36 


1829 


26 


10.30 


20 


9.63 


ss 


6 


0.67 


1830 


26 


10.91 


20 


10.59 


ss 


6 


0.32 


1831 


26 


10.65 


20 


10.30 


-B 


6 


0.35 


1832 


26 


11.48 


20 


11.07 


sss 


6 


0.41 
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• the Teredo navalU and LimTiorta terebrans, as at f 
existing in certain localilic.i on the Coasts irf the British 
IsUinds* By William TiiuMtsuM, Esq. Vice-President 
of tile Natural History Society of ]3i;lfust. CaiiiDiunicatcd 
by the Author. 

The most recent notice which I have seen of ihe Teredo na- 
valis, is in a paper " on burrowin^j and boring marine animals," 
published irt the " Philosophical Transactions" for the year 
1826, wherein the author, Mr Osier, remarks, " as a British 
animal I believe the teredo to be nearly and probably quite ex- 
tinct. In ihe harbours of Falmouth and Plymouth, where some 
years ago it was so abundant, it is no longer to be found. In 
the royal dockyard at Devonport, I was shown two specimens 
which had been taken out of a pile many years before, but they 
were treasured as a curiosity ; and I was assured by Mr Church^ 
hill, the master shipwright, that at present they are never met 
vitb. The shipping of Swansea trade to every pari of the king- 
, and we have nearly four thousand arrivals in the year, 
llliedy from coasting voyages ; but, though very few of the ves- 
"sels are coppered, we never see the Teredo." 

All parts of the kingdom have not, however, since the period 
of Mr Osier's communication, been exempted from the ravages 
of the Tfredo, as four or five years ago it was observed that 
some of the piles used in the formation of the pier at Fortpairick 
on the coast of Ayrshire, had been materially injured, and some 
of them indeed destroyed by its perforations. Since that time, 
the evil has most materially extended, as has been evinced by 
pieces of timber a very few years under water, being, at various 
limes, hut more especially during the late gales, cast ashore, 
having previously been rendered useless by this destructive ani- 
mal. 

For specimens of the Teredo, and pieces of wood containing 

its shell and perforations, I am indebted to the kindness of Cap- 

lain Fayrer, R. N. (of H. M. steampackel Spitfire) who is ever 

Hjferward to conmunicate whatever is within his reach, that can 

^^B Any way tend to advance the knowledge of natural history. 

^^B * Bead tierore the Royal Sodetv ot'Lnndon, ISth June 1834. 

^ I 
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1S2 Mr Thompson on ike Teredo navalis 

From such authors as describe the size of the Teredo navaliSy 
I make the following extracts. In the Ency. Brit, and Rees^s 
Cyclopaedia, it is stated, that ^^ this creature is wonderfully mi- 
nute when newly excluded from the egg, that its utmost bigness 
is a foot long : three or four inches is, however, its more frequent 
length.^ Linnaeus, and after him Gmelin, in his edition of the 
Systema Natura^ remarks, that the shell of the Teredo navalis 
is from four to six inches in length : this is also the size assigned 
to it by Matten and Rackett (Linn. Trans, w. 8), who, however, 
add, '* vel majis longa.'* Dillwyn (Desc. Cat. of Rec. Shells) 
observes, that it is ^' sometimes a foot long, and about three- 
fourths of an inch in diameter at the lower extremity, from which 
it tapers slightly to the summit ; but the shell in these climates 
is rarely more than half so large.'' Home (Phil. Trans. 1806) 
informs us, that of a number of these animals sent him from 
Sheerness, the largest was in length eight inches. Montagu 
(Test. Brit.) says, " this part [the testaceous tube] is rarely 
above three-fourths of an inch in diameter at the larger end, and 
a foot in length in our climate ; but exceeds that in the more 
southern parts.*" Baxter, in a paper communicated to the Royal 
Society of London (Phil. Trans. 1789-40, part 1), « On the 
Worms which destroy the piles on the coasts of Holland and 
Zealand,'' ascribes thirteen or fourteen inches as their greatest 
length. Denovan (Brit. Shells) states, that he has " seen one 
of them whose progress through the solid plank had not been 
interrupted, that had grown nearly to the length of eighteen 
inches ;" and Turton, in his Conchological Dictionary, describes 
the tube as being " from a foot to two feet in length ;" but nei* 
ther he nor Denovan informs us whether they were British or 
foreign specimens that attained the greatest magnitude which he 
mentions. 

In addition to what is just quoted concerning the general size 
of the Teredo^ it may be added, that the current opinion of au- 
thors is, that the dimensions of the animal is much greater in the 
warmer regions of the east, than in the comparatively temperate 
climate of Europe. The specimens, however, received from the 
northern locality of Portpatrick at various times; equal, if not 
surpass, in magnitude the largest as yet stated to have been met 
with in the Indian Ocean, having almost attained the length of 



and Lintnoria terebrans. 
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} feet and a half. Id reply to c<;rtain queries respecting tbc 
GJze, &c. of the Teredo in ihe east, Captain Fayier favoured me 
with the following reuiarks, dated Portpairkk, 2J January 183+. 
" Having been many voyages in eomiuand to India, particulur* 
ly to Bengal, I have frequently there had opportunities of see- 
ing the destructive effects of the Teredo, find so far as my me. 
mory serves me, without having actually specimeiia to refer to, 
should at once pronounce those at Portpatrick the same speciesi 
I do not think that I ever saw larger specimens in India than I 
have observed here." 

OF the primary valves, the largest from Portpatrick are from 
the hinge to the pointed margin \ of an inch in length, diameter 
the same. The opercula vary much in form in different speci- 
mens, but are generally simitar in length (o the primary valvei 
in the same individual, and like them arc covered mure or less 
with an epidermis. The greatest diameter of the testaceoui 
tube or case at the larger end, is \ of an inch, at the smaller it 
varies from 1^ to S lines. All of the specimens have from 1 j to 
S inches and upwards of the smaller end of the tube greatly coii' 
tracted within by laminae, also the partition producing the double 
aperture extending but a few lines from the very extremity. The 
greatest thickness of the shell is at the smaller end, where, at 
the commencement of the laminte, its consistence is from ^^ ta 
■^^ part of an inch; from this it becomes gradually thinner to. 
wards the greater end, which, in the very largest specimens 
(those some inches above two feet) is found to be closed up, but 
in several others there is no deposition whatever of testaceous 
matter for some distance from the termination of the cell. Jo 
one perforation about 20 inches long, the body of the animal 
has had no testaceous covering for the last 3^ inches ; in twof 
other cells of about 2 feet, no deposition appears for 4^ and 4j, 
ioches from their termination. 

All the timber at Portpatrick in which the Teredo had form-, 
cd its habitation is pine," and perhaps to this circumstance the 
superior size of the animal may chiefly be attributed. On thia 

• Captain Fayrer iiiforma me, that at Calcutta he has seen the Teteda in 

Teak, Satoe, j'aui (both allied to the Teak, but of a harder qu!itit7),aiid other 

vaods used in ship-building, and has known it in the Hooj^Iy Giver to destroy 

. tbe keel of a vessel aHoat, in the short space of tour or tive mciiulig. 
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subject it is remarked in " Rues's Cf clopiedia," (ixipied, I bo- 
lieve, from ihe " HJstoria Naiuralis Teredines" of Selllus), ihat 
" the kind of wood iii wliich these worma are lodged, makes a 
great difference in the appearanee of their cells, as they work 
much more speedily and successfully in some kinds than in 
others. The fir and alder are the two kinds they seem to eat 
with the greatest ease, and in whieh they graw to the greatest 
size ;" but in this same article their " utmost bigness' is said 
be " a foot. 

Though it is well known that the Teredo Iwres in the dii 
lion of the grain, it may be observed that it does so whether the 
puMtion of the wood be perpendicular or otherwise. Capl 
Fayrer indeed remarks, that it " has a decided disposition %{ 
work horizon I ally." It is, however, often obhged to devi 
from a straightforward ci>urse, and exert its power of worki 
gainst the grain to avoid such obstructiotM as nails, tim 
knots, and the tubes of its fellows, and make a winding or 
gular habitation, accordingly as such impediments occur; 
these circumstances seem not eventually to impede the progrf 
of the animal, or the formation of its shell, as some of the very 
largest specimens I have examined are the most tortuous. 

Captain Fayrer states, that at Portpatrick the Teredo does not 
•eeai to have any preference to shuations that are occasionally 
left dry (See Osier in Phil. Trans, v. csii. p. 3-58), as it is found, 
taking medium for tides, at the depth of thirty feet, but that he 
has nevertheless obtained the largest specimens near the surface. 

As I have never had an opportunity of seeing the animal Teredo 
navalls alive, I am only enabled, from an examination of speci- 
mens recently dead or preserved in spirits, and of timber sub- 
jected to its operations, to offer an opinion on that part of its 
economy, above all others the most interesting — the method by 
which it forms its cell, and thereby causes such vast desiruction 
to shipping, and to timber exposed to its influence in the sea 
On this subject, authors of eminence are directly opposed to each 
other in opinion. Sir Everard Home and Mr Osier attribute 

I the perforation to the imassisted agency of the primary valves ; 
list Colonel Montagu'and Dr Turton* as firmly believe that 
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The climax of the argument used bj Dr Turtoii Is, that " the internal 
ination of every perforatioQ is spherically concave, and not abruptly Iran- 
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it can only beefiected by means of a solvent. I am not indined 
lo adopt either theory, but venture to advance what I believe to 
be a new view of the subject. I would ascribe the smoothly 
rounded termination of the ceil to the action of a solvent* ap- 
plied by the proboscis (so called by Sir E. Honie, who mentions 
its vermicular motion, though he attributes to it a very diHcrcnl 
use), which tbus acts as a pioneer in mining a passage, ihal is 
afterwards increased to its final dimensions by the boring action 
of the primary valves. The spherical termination, I am satis- 
fied, could not be effected by these valves or boring shells, al- 
though, with the exception of this smoothly rounded pari, they 
afford sufficient evidence of their rasure in the irregular trans- 
verse furrows which are more or less apparent tiiroughout the 
entire circumference of the cell. With regaid to Montagu's ar- 
gument of the constant presence of an epidermis on the boring 
shells, the only part of the shell that I conceive to be requisite 
for the operation of cutting, is, in tlie specimens which have 
come under my observation, always free from such a covering, 
and so far from being " tender and fragile," is abundantly strong' 
and sharp for the purpose liere allotted to it. 

During the nine or ten years that the Teredo has-been esta- 
blished at Portpatrick,-f- it has not degenerated, as specimens 

cate, which muat he the case if it were efFectcd on the principle af a centre 
bit" That uf ColunelMontEgu ia, that "live shells are alwnys covered with 
im epidermia, which muat eventuaDy have been lerooved by the neeeaaaiy 
friction applied to the horing and piling of timber." 

" Not having a knowledge of cheoiiKtrj', I cannot pretend to say what this 
solvent may be. The most recent BUfjgestions I am aware of on the subjett 
of solvents is the following, which I extract from tlie last work of my friend 
Dr Drunimond, entitled " Lettera to a Young Naturalist" At p. 2UG of the 
firat edition of thia woit, it ia aaked relative to Iha power poBsesaed by the 
Pholadet of boring, " May it not be poflsible that the animal baa a power of 
decomposing the sea-aalt aa ita wants may requiie, and applying the liberated 
muriatic arid lo the aolution of the calcareous rock? The muriate of lime Iff 
particularly soluhle in water, ao much bo, indeed, that it forma a deliqueacent ^^^1 
salt, and therefore it would be carried off aa fast as it could be formed. Thi^ ^^^H 
however, is mere conjecture: but the subject is worthy of regular inveatig&- ^^^^| 
lion by ohservation andjeiperiment." ^^^H 

f This apace of time is pre.iunied from a comparlaon of the effecta of the ' ^^^H 
Teredo in the first piles in which it was noticed nliout five years since, with ^^^| 
those now taken up, whiih are known to have been put under water at that ^^H 
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just received (January 183i), which were alive in their native 
element a few days ago, are of equal size to those sent from 
the same place five years since, when its presence was firet disco- 
vered, shewing thai it has not been affected by the cold of the 
winter season, as we might reasonably expect, were the animal 
truly exotic. 

By Mr Hyndman {Member of the Natural History Sodety 
of Belfast), I have been favoured with some valves and opercula 
of the Teredo navalis, which he obtained from the bough of a 
tree, found imbedded in blue clay twelve feet beneath the sur- 
face, during the recent excavation of Dunbar's dock in this town. 
The greater number of these specimens are small, but one shell 



and the valves a 



1 ope re 



a of another, or of its fabricator, are 



as large as any from Portpairick. The shell of another of these 
is one-tenth of an inch in thickness. On consideration of the 
depth at which this iree was found, and the presence of several 
strata of shells above it and near the surface, I come to the con- 
clusion that it was deposited in the place of its discovery at a 
very remote period, not only fur centuries before there was any 
history of the Teredo, but before Europe enjoyed any commerce 
with either the East or West. 

Though it should be said that we cannot reasonably conjecture 
what the final destination of a piece of timber containing the Te- 
redo may be when once committed to the ocean, yet from the 
fact of its being discovered at Belfast, in the situation just de- 
scribed, added (without taking other circumstances into conside- 
ration) to its reaching the magnitude at Portpatrick which it 
does in India, I am disposed to consider its foreign origin very 
doubtful. ■ If this animal has been originally introduced, and 
has been preserved only by occasional importations (See Osier 
in Phil. Trans.), should we not rather look for it in those ports 
of the United Kingdom, where vessels from every quarter of the 
globe are congregated, than in the obscure harbour of Portpa- 
tnck, which has never been visited by a foreign craft, and is on- 
ly used as a secure station for His Majesty's steam-packets that 
ply thence to Uonaghadee. " 

" When visiting the western coast of Ireland in June 1831, nccnmpanied 

by Kobert Ball, Esij. of Dublin, we remarked that nearlv all llie limlter used 

eewntry livinB near the shore wa« pierced by the TatiovavaUt, 
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3tl>e Teredo holds not undisputed sway over ihe piles at Port^ 
Patrick, as the disastrous elfecis of another Fipedes are but too 
apparent. This is a very minute erustaceous animal, first de- 
scribed about twenty years ago by Dr Leach (Edin. Encyc. 
vol. vii. p. 433, and Linn. Trans, vol. xi. p. 370), who made of 
it a new genus, and announced if under the appropriate title of 
Limnoria terebrans. Kirby and Spence, in their " Introduction 
to Entomology" (vol. i. p. 236, 4lh edition), observe concern- 
ing it : — " If this insect were easily introduced to new stations. 
it might soon prove as destructive to our jetties as the Teredo 
navalis to those of Holland, and induce the necessity of substi- 
tuting stone for wood universally, whatever the expense; but 
happily it seems endowed with very limited powers of migration, 
for though It has spread along both the south and cast piers of 
Bridlington Harbour, it has not yet, as Mr Lutwidge informs 
me, reached the Dolphin, nor an insulated jeity within the har- 
bour." 

At Portpairick the real is doubly worse than the imaginary 
danger contemplated by these benevolent authors, for the dread- 
ed Teredo navalis and the Limnoria terebrans have here com- 
bined their forces ; the former consuming the interior of the pile, 
whilst to the latter the exterior falls a prey. The result of these, , 
united efforts can liardly fail to be the utter and speedy destruc-. 
tion of all the timber in the pier. 

A piece of sound pine timber which I examined, and which 
had been originally nine inches in diameter, when taken up af- 
ter being five years and a half used as a pile, was so reduced by 
the continued operations of these animals, as to contain not more 
than about an inch in breadth of sound timber in any part, and 
in several places was pierced entirely through. This pile waa. 
placed fifteen feet below high-water mark, and only left dry du- 
ring the low water of spring-tides. 

In the " Introduction to Entomology," it is stated that "no 
other remedy against the attack of the Limnoria is known, than 
that of keeping the wood free from salt water for three or four 
days, in which case it dies." I remarked this animal to be much 

was more especiall/ the case in the lalanJ of Achil, where we in vain sought ' 
fur a piece <il even trivial dimensioDs, that had not formed on habitation for i 
Teredo, previous to Wing aubjected to the use of man. 
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more tenacious of life than here represented ; as on exainination 
of a piece of wood received on llie 10th of January, and then 
placed immediately on il5 end in a dry room, I found many of 
the Limnoriit alive and active on llie ISlh and SOlh, and one 
even on the 25th of that month, proving that it can at least 
subsist with very little moisture. The wood in which they were 
had been taken from the sea a week before it was sent me, but 
was occasionally during that time moistened with salt water. 
These animals were generally of the size assigned to them by 
Dr Leach, of from one to two lines in length, but a few exceeded 
his maximum by nearly a line. When touched, they contracted 
themselves nearly into a ball, as described by this autlior. 

Dr Leach remarks, that " when interrupted in their progress 
by a knot on the wood, they pass roimd it," which they certainly 
do in the first instance ; but it is evident, on the inspection of a 
piece of wood in my possession, that when the softer parts fail 
■ them, they return to [he knot, and consume it also. On re- 
moving shells of the Teredo, I have observed that the /.JmnoWtf 
continue their operations until they come in contact with ihem. 
After mentioning the belief of the inhabitants of Bridlington, 
that the Limnoria was left there a few years since by an Ame- 
rican vessel, it is observed in the Introduction to Entomology, 
" that it is an imported insect, and, like the Teredo navalis, not 
originally an European animal, seems very probable from the 
fact, that I can find no description of any species of Oniscus, at 
all resembling it, prior to that of Dr Leach, who seems first to 
have given it a name; audit appears highly improbable, that if it 
had been an European species, it should not long since have at- 
tracted attention, and been described." It is truly singular that 
this animal should have become known to naturalists within so 
short a period ; but respecting its foreign origin, I may observe, 
that the concluding remarks on the Teredo, relative to that 
species being indigenous, apply equally well to the Limnorire. 
I believe there is not yet evidence thai the latter is found in fo- 
reign countries, and as to geographical distribution, iiisrecordcil 
as occurring only on the eastern coast of Britain, in any work 
that I have consulteil on the subject. In addition to the lamen- 
table proof already given of (lie Linmoria's existence on the op- 
posite coa.ft of the island, I can vouch for its occurrence stiU^ 
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farther west lliaii I'ortpalrick, as there ia at present near the 
beacJi at the entrance ol' Belfast Bay, a large birch tree {Belula 
alba), which was thrown ashore, after being for some time sub- 
jected to the sea, that, wherever decorticated, has been eaten away 
to the depth of some inches by this animal. The presence of 
incrustations of $£r/}»^,£(i^nt, CliHa, FlustrtB, Sic, all of na- 
tive species, on such parts of the bark as remain, affords circum- 
stantial evidence thai the tree has not been washed from any 
foreign locality. 

Since the above was written, I have received the following 
additional information on the Teredo and l.ininoria, from my 
friend Mr Hyndman, who, at my request, gave attention to the 
subject during a visit to Donaghadee (in the county of Down), 
in February 1834. Mr Stephen, the overseer of the Harbour 
of Donaghadee, states, that soon after the works commenced in 
1828, the building flout was found to be perforated by the Te- 
redo, but that the animal did not afterwards appear in any num- 
bers. I myself examined two piles of pine timber that had been 
used in the works. They were put down in 1828, and taken up 
in 1832 ; one of them had a few perforations of the Teredo ill 
it ; they were both eaten away to a considerable extent by the 
Limnoria, which attacks all wood here exposed to the sea. Eim 
particularly suffers from it. Memel timber, as may be supposed, 
withstands it longer than the American pine. Mr Stephen in* 
formed me, that upon one occasion on examining the bottom of 
the steam dredge, the wooding sheeting was found to be almost 
totally destroyed by the Limnorice ; indeed, to such a degree, 
that the men could almost thrust their hands through it. Buoys 
used about the harbour had occasionally to be renewed, in coo- 
sequence of the destruction caused by the LimnoriEe alone, as 
they have not been yet attacked by the Teredo, nor lias the laU 
ler so much injured any piles as to render them unfit for use. 
Its effects have not been thought of, compared with those of the 
Limnoria ; and it has been against this species that any precau- 
tions have been taken. As an experiment, Mr Stephen once 
Coated two sides of a piece of timber with the common mixture 
of tar and sulphur, and the other two with white paint ; andha^ 
ving done so, placed them under water. The sides coated with 
former were soon attacked by the Limnoriie, but those which 
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well.' paiiiled remained uninjured. The plan successfully prac- 
tised ill some places sgainst ihe Teredo, of studding the timber 
exposed to it, so closely with broad-headed oaile;, that the rust 
exuding from them soon covers at! the wood, has Iteen quite ef- 
fective here when used against this animal. Mr Stephen states 
that the Limnoria is very destructive at Lath*, but it Is un- 
known ai Dundee. Can wc attribute its absence from the latter 
place to the comparative freshness of the water there, as at the 
Bell Rock situated ?o near, the destruction it caused was so 
great as to be the means of first bringing the species to light. 

In March ISSi, I saw in the collection of Robert Ball, Esq 
of Dublin, a specimen of wood pierced by the Limnoria, which 
my friend informed me he procured at Yougal, in the county of 
Cork, four or five years previously ; specimens of the Teredo 
navalis, also shown me by Mr Ball, were found by him in con- 
junction with the former species, in the timber of a sluice exposed 
to the influence of the sea. Mr Ball states, that about eight 
years ago, he saw several pieces of timber from the harbour of 
Dunmore, county of Waterford, that were perforated by the 
Teredo, which caused great destruction there at that time. 

When on my way lo England on the 27th March, I examined 
the jetty at Kingston (Dublin Bay), which I am informed has 
been seven years constructed, and observed that some of the tim- 
bers, originally about eight inches thick, and two feet in breadth, 
have been at the base, or whei'e most under the influence of the 
sea, entirely eaten away by the Limnoriie ; and that in others, 
large nails project for nine inches from the present surface of the 
wood, thereby shewing that the intermediate space has fallen a 
prey to its ravages. During the two hours I remained there, 
which were those immediately before and after the extreme of ebb- 
tide, the part of the jetty which had most suffered, was left dry. 

' The entire of this paper (excepting the note on the Teredo, as obEerved 
on the western coast of Ireland), wiis written previous to the publication of 
DrColdslream'serccnetit article on the suiiject of the Limnorin terelirana, in 
tliB Edinbii^h New Phiioaoi^iail Journal for April 1834, in wliich the de- 
itmetloD produced bv this animal at Leith, is particularly mentioned, aa wetl 
■s (op Mr Stevenson's authority) i(« occiirrenrc on tlie coast- uf France and 
the Netherluidn. 
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Thf second volume of the splendid Illustrations of the Omi- ' 
ihology of the United States, published under the name of the 
" Birds of America," has been before the publtc for some time; 
and the second volume of the " Ornithological Biography,"" coa- 
tai'ning descriptions of the birds represented in the work just 
mcniioned, has just made its appearance. This volume has 
b*?en expected with impatience, and will be read with pleasure, 
by many besides the author's extended circle of persona! friends 
and patrons ; but, before offering our opinion respecting it, vm 
shall make a few remarks on the volume of plales, which we shall 
view in the twofold light in which they require to be seen ; — Os 
icienlific representations of birds, and as productions of art caU 
culated to afford pleasure to those who are not omithologisra' 
either in right or in courtesy. 

The first plate contains the semblance of an old raven, saga- 
cious, cunning, and mischievous, hut withal grave and sedate, like 
many individuals met with in human society. We do not much 
nilmire this plate as the first of so splendid a series, and should 
have prcfeiTed seeing in its place some of those beautiful pigeons 
or grouse which we find in the volume, or, still more, the fiiie 
figure of the golden eagle, the drawing of which nearly cost the 
artist his life. We have no objection, however, to the rank 
which the raven Iiere assumes, for he is certainly as rc^teclable 
a bird as any that could be named. 

The group of blue jays in the second plate is extremely beau- 
tiful. One of them has thrust his bill into a pigeon's e^ ; 
other having broken the shell is endeavouring to fix it with his 
foot, but the ladle has cnuped, and its savoury contents ore 
streaming over the beard of another, who thrusts himself for- 

* The Birds of America, from origlnul drawings. Ttv .li>hn ^^. Aii'lii 
F. H. SS. L. & E. &c. Folio, Vol. II. 

t Orniihulugical BiO|{raplir, or an Account of tbu Habits of the llirds of 
the United States. Bv Jiilui .1. Audubon, F. R. SS. 1.. & E, &c Super- 
floTBlBvo. Vr.1. ir, 
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ward lo ulitaiti a share uf ilie pliiiiiler. Tht! Canada jay, of 
which Mr Swoidsou's *^ whiskey jack" is the hopeful son, albeit 
lie ({isclaims the conneclion, makes a very pleasing picture, 
backed as it is by the fine foliage of the white oak ; and the 
pileated woodpeckers, grubbiog and bickering on an old stump 
aoiid clusters of raooon grapes, make us almost forget iliat gas- 
light and coal-lire, with which we view them, are nut a confla- 
gration of the Ohio woods. 

The next plate that strikes us, is that representing the nest of 
the ferruginous thrush, invaded by a villanous black snake, wlio 
is likely to pay for his temerity, for two gcxKi neighbours have 
come to the aid of the distressed birds, and, while one tears die 
hide of the ugly reptile, another aims a blow at his eye, and a 
third ia ready to pull his tongue out by the root; but, alas ! the 
female has been strangled by the serpent, the nest has been up- 
set, and as yet the issue of the conflict is doubtful. 

The snowy owls, perched on the frail twigs of a decayed tree, 
amid the gloom of a thunder-storm \ the young white-headed 
eagle, screaming for his absent mother; the migratory thrushes, 
just arrived with a supply of food for iheir voracious younglings ; 
the meadow-larks, with their nest embowered among the yellow- 
flowered gcrardias ; and the beautiful ye! low- breasted chats, 
who have pitched their camp in a pleasant place, among the 
fragrant leaves and delicately tinted flowers of the sweet-briar, 
are all objects worthy of tlie most intense study, of ibe omi- 
thcdogical painter, and the admiration of every lover of Nature's 
wonderful works. 

We have passed over as many sparrows, finches, and fly- 
catchers, as would suffice to stock a Htlle wood, not because they 
are not all beautiful and striking, but because where all is ad- 
mirable it is diffictilt to select what is most so; and now, (having 
arrived at the 141st plate, we are at once sti^ck witli something 
out of keeping. It is the figure, stiff and straight, of a Stanley 
hawk, perched on an island a hundred yards off, and yet repre- 
sented of the natural size, while the tip of his tail covers a tongue 
of land not ten yards off. The engraver must have stuck tWs 
bird in the wrong place, or the artist must have meant it as a 
caricature, like Hogarth's famous print, in which a man on a 
distant hill is lighting his piiwr at a candle held oul of a window 
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fure-ground. However this may be, Audubon can ailbrd 
figure, especially wlien it has been made, twenty years ago, 
from a bird which he has not since had an opportunity of seeing. 
The next plate of sparrow-hawks affords a perfect contrast; for 
there tlie moit easy and graceful attitudes arc exhibited. 

The nighuhawk, silently gliding among the oak leaves ; tba 
sharp-tailed finches, creeping along thestalksof the marsh- plants; 
the turkey buzxards, which we can almost imagine to amell -of 
carrion ; the pleasant nuthatches, ever busy, and therefore never 
dull ; the suspicious crow, watching, from the top of a walnut- 
tree, tile young rustic, who is advancing with an old musket 
fliarged with home-made powder and slugs large enough to kill 
a mammoth; the Caracara kites, making fierce love; and thelov 
ly Zenaida doves, perched among the white and purple bio 
soms of the anona, — are objects on which we could look long 
without any abatement of admiration. The delicately-pencilled 
tawny thrush; the glowing Key west dove; the lodng barn> 
swallows, which, assuredly, none but Audubon could have so re- 
^jresented ; the tiny wood-wren ; ihe huge golden eagle, soaring 
aloft with a white hare, witli which she intends to feast her 
young, anxiously expecting her in some chasm among the cliffs 
of tlie Hudson ; and the little ground-doves, not larger thaa 
thrushes, are not less beautifully than faithfully pictured. We 
may expect a tough battle from the two prairie cocks ; the boat- 
tailed grakles are meditating a descent on some swao^jy rica. 
field ; the willow-grous spies a prowling Indian in the distance; 
the butcher-bird is burking an unlucky Jiuch for di^^^iun; the 
jerfalcons are talking of mangled puflins ; the little Acadian owl 
is screaming over a poor mouse ; and, lastly, the little luirned- 
lark is quietly dosing close to his yoimg, among a tuft of green 
moss, not far from American Harbour in Labrador. 

AJl is life, and health, and beauty. Never before were birds 
so represented, and if ever again they bliall be, still Audubon 
will be the chief of a school, of which it will Jje said, that it 
studied nature. Turn now to any volume of plates that you 
can find, and what presents iteelf? — not a bird surely, but an 
effigy sUiffed with straw, and more worthy of being burnt than 
that of a tury statesman by a radical mob. But comparisons 
.ilttd contrasts arc (luitc unnecessary now, and no ingenuous per- 
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Mill, after studying the pictures of Audubon, can luuk wiili mticli 

pleasure on ihose of any other painter. 

After the firBt voluiiie of the " Ornithological Biographj" was 
published, Mr Audubon returned to America, for the purpose 
of obtaining additional informatioD respecting the species repre- 
sented in the second volume of his " Birds of America." Land- 
ing at New York, he traversed the districts to the southwartl, 
examined a considerable portion of the Floridas, sailed up the 
sluggish and muddy stream, known by, the name of St John's, 
and visited most of the singular and beautiful low islets tiiat 
range along the dangerous shores of the peninsula. After this, 
he followed the coast from the southern point of Florida to ihe 
north-eastern extremity of the United States, travelled through 
the Britieb province of New Brunswick and State uf Maine, and 
returned to New York, His next excursion was, from that city lo 
Eastport in M^nc, where he hired a schooner and sailed Lo 
Labrador and Newfoundland, after examining the coast of which 
he returned by Nova Scotia and the Northern Slates^ Among 
us a naturalist manifests his zeal by travelling from Edinburgh to 
John o'Groats, or taking a passage in a steam-boat to St Kilda ; 
but the men who march from Cape Sable to Mirimachi must 
have tougher sinews or more enthusiasm. It is gratifying to 
find, that in his investigations he has ol' late been greatly aided 
by the liberality of the directors of affairs in his native country, 
who have allowed him tbe use of the different revenue cutters 
stauoned along the coasts ; but even with this aid, tlie expense 
incurred by him must be such as can scarcely be repaired by 
the proceeds of his publications. The result of these wander- 
ings has been the accumulation of much interesting information 
respecting the habits and distribution of numerous species of 
birds. The mud flats and coral reefs of the Floridas in parti- 
cular, abounding as they do in Gralla; and Palmipedes, have 
afforded much important information regarding the Ardete and 
other genera of these orders ; and the granite and moss-clad 
ridges of Labrador, have supplied numerous facts relative to the 
birds which pass the summer in that desolate region. 

In these volumes are delineated and described eight new 
Species of birds, viz. Bachman's, Macgillivray's, Lincoln^ and 
Townsend's Finches ; Bachman's and Swainson's WarbleMit< 
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the Carolina TituiQuse, and the Woorf Wren. Of birds i 
to tlie Uuiled States, but previously known, there ; 
^'iz. the Key West and Blue-headed Pigeons, Coking mofi- 
tuna and C. (^anocepkala; the Caracara Eagle or Brazilian 
Kite, Poli/borus vulgatis ; the Mangrove Cuckoo, Coccyztu Se- 
niculua ; the Pipiry Flycatcher, Muscicu/m doiiiiniveveii i the 
Hudson's Bay Titmouse, Parus Hudmnkun ; and the Mango' 
Hummiag-Bifd, Trochilus Man^o. The AmericiUi Crpw, Cor- 
vus americanus, has been satisfactorily distinguished from the 
carrion crow of Europe, with which it was previously confound- 
ed i the American Golden-crested Wren, which ni<^t authoi 
have considered tlie same as Rcgidus crixlatus of Europe, but 
which Nuttall has distinguished under the rather inapt name of 
R. tricolor, and Sir W. Jardinc, under the strange one of ffc- 
gttlus regvloides (tbcKegulus-likeR^ulus), has^also been clear- 
ly shewn to be distinct. On the other hand, Siflvia Palmnrum 
of Bonaparte has been found tobe^S^iva/jefct^AiaiiiaiKiriicular 
state of plumage ; Falco ni^r of Wilson to be the old bird of 
Falco lagopua ; the American Crossbill of the sanie author and 
others, to be in no respect different from that of Europe^ ai- 
tliough Mr Audubon differs from Temminck aud most o 
ihologisls, in considering the red pluniage to be [hat of the adidt 
male ; and the great Northern Shrike, Lanitts burcalis, to be in 
all respects the Laniits Excubilor. Ng specifie difFerencoa, he 
■says, con be jtointed out between the Americas Barn Swallow, 
Hlrundonifa, aud tlie Chimney Swallow of Europe, //. rustica ; 
or between the American Barn Owl, and that of tlie latter con- 
tinent, although several remarkable circumstance^ are mentioned 
with respect to the former, especially its breeding at all seasons, - 
in the southern states at least. 

The above results are tltose u)ost easily painted out in a no- 
tice like the present ; but there are others not much less import- 
ant, which it would be tedious to specify, and to estiniate the 
value of which, we must not only read th^ work, but compareit 
with those of A. Wilspn, Bonaparte, aiiil Nuttall. Of tliesc, ihu 
habits of the Boat-tailed Grakle, Qitiscqlus viiijor, a»y be point- 
ed out as among the most remarkable, the tuides dee«i'Ung llm 
females immediately after incubation cunin)ences, and not ji^tllng 
_lt)cm ayain until ihc young .^ud their ijiolbcrs hnyp ctime sbroiil) 
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Judiibott's Birds o/'Jmericfl, 
in flocks. The nests of the Bam ow], the Canada Grous, i 
Willow Partridge, the Goshawk, the Mississippi Kite, the I 
Craw, the Rusty Grakle, the Tree and Fox-coloured Sparroa's, 
the Pine Swamps, Biaik Poll and Hemlock Warblers, and the 
Pigeons of the Floridas, have not before been described, at least 
by any American writer. The migrations of numerous species 
have been traced to their northern limits ; and, in short, mucli 
has been added to our knowledge of the hundred and one species 
of birds described in the volume. 

The alleged dulness of the olfactory nerves of ihe carrion 
crow and turkey buzzard, the two vullures of the United Slate?, 
which has brought upon Mr Audubon so much virulent and un- 
omitholo^cal abuse, has been most satisfactorily established bj 
experiments instituted by respectable persons in Charleston, and 
the taste which these birds have for fresh as well as for putrid 
flesh, which was also obstinately denied, has been testified by Dr 
Strobel and a number of planters. It will be recollected thai 
the veracity of Audubon was absurdly considered as implicated 
in this matter. If it should still be doubted by any caviller, so 
must that of the most respectable individuals, who have sub- 
scribed their names to the declaration, that " having witnessed 
the experiments made on the habits of the vultures of Carolina, 
commonly called turkey buzzard and carrion crow," ihey " feel 
assured that they devour fresh as well as putrid food of any 
kind, and that they are guided to their food altc^ether through 
their sense of sight, and not that of smeli.^ Even were the facts 
not proved, would it not be worse than absurd to assume the 
assertion of them as an instance of willing falsehood, and to pro- 
nounce the whole of Audubon's observations unworthy of credit, 
because his experiments on this subject were conceived to be 
liable to objection ? Was Linnieus refused credit, because he 
alleged that swallows go under water? And is Audubon to be 
held up as an impostor, because he instituted experiments on the 
power of smelling in vultures, which experiments have been re- 
peated by trust-worthy persons, and found to produce precisely 
the same results. O candour, whither hast thou fled ? — surety 
not to Walton Hall. 

The manners of the pinnated grous, Tetrao Cupido, which 
were before but imperfectly known, have been fully describi 
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and were we dearous of pointing out the most interesting of All. 
dubon's descriptions, we might select tLis as one of tlieni. But 
there are few, indeed, devoid of interest, or such as a person 
having no special regard for ornithology might not read with 
pleasure. We shall therefore take the first on the list, that of 
the raven, as a specimen of the manner in whicli these liiogra^ 
phie^ are written. 

^^ " TflE Bateu, Conia Canix, Linn. Plate CI. 

" Leaving to conijitters the t;uk of repeating llie maes otTabuIauB uiil un- 
edifjiiDg matter tbat tias been accumulateij in the course of ages, reipecitng 
thlfl and other remarkable species of birds, and arranging the materials which 
I have ohtaiQed during years of laboriuus but gratifying observation, I now 
resume my attempts to delineate the manners of the feathered denizens of 
our Aoterican woods and plains. Id treating of the birds represented in the 
Second Volume of my Plates, an I have done with respect to those of the 
First, t will confine myself to the particulars which I have been able to ga* 
tber in the cuursc of a life chiefly spent in studying the birds of my natire 
land, where I liBve had abundant opportunities of contemplating th^ man- 
ners, and of admiring the manifestations of the glorious perfections of their 
Omnipotent Creator. 

" There, amid tht' tall grass of the (ar-estended prairies of tile West, ill 
the solemn forests of the North, on the heights of the midland mountains, by 
the shores of the boundless ocean, and on the bosom of the vast lakes and 
magnificent rivers, have I sought to search out the things which have been 
liidden since the creation of this wondrous world, or seen only by the naked 
Indian, who has, for unknown ages, dwelt in the gorgeous but mehmchxily 
wildeme^. Who is the stranger to my own dear country that can form all 
adequate conception of the extent of its primeval woods, — uf the glory of 
those columnar trunks, that for centuries have waved In the breeze, and r£v 
slated the shock of the tempest, — of the vast hays of our Atlantic coasts, re> 
plenished by thousands of streams, diSering in magnitude, as differ the stars 
that sparkle in the expanse of the pure heavens, — of the diversity of aspect 
in our western plains, our sandy southern shores, interspersed with reedy 
swontps, and the cliffs that protect our eastern coasts, — of the rapid current* 
of the Mexican Gullj and the rushing tide-streams of the Bay of Fundy,— - 
of our ocean-lakes, our mighty rivers, our thundering cataracts, our mi^estic 
mountains, rearing their snuwy heads into the calm regions of the clear cold 
sky ? Would that I could delineate to you the varied features of that loved 
land ! But, unwilling, as I always am, to attempt the description of olyecti 
beyond my comprehensiou, you will, I hope, allow roe to tell you all tbat I 
know of those which I have admired in youth, and studied in manhood, — for 
the acquisition of which I have braved the enervating heals of the south, and 
tlie cramping colds of the north, penetrated the tangled cane-swamp, thrtd the 
I AibtouB trail of the silent forest, pnddlcd my cnnoe in the creeks of the marshy 
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i-hote, and awejit In toy gnliiuit Uirk ii'er the awellLng wBt-ae of the mmd. 
And now, kind reader, l«t mc reaume my AeKriptiona, and proceed towardi 
ihe cvmplellan of a tssk, which, with rcTerenve would I say il, seems to have 
been ItnpoMd upon me by Him wlio called me into existence. 

■' iu the United States, the Baren is io some meaaure a migratory bird, 
individuals retiring to the extreme south duriug severe wluters, but return- 
ing towards the Middle, Weatem, and Northern Districts, at the first indica- 
tlnns of milder weather. A few are known to breed in the mountainous por- 
tiuns of Soutli Carolina, but instances of this kind are mre, and are occasioned 
merely by the security afforded by inaccessible precipices, in which the; may 
rear their yuung. Their usual places of resort are the mountaius, the abrupt 
bonks of rivets, the rocky shores of lakes, and the cljfia of thinly.peopled or 
deserted isknda. It is in such places that these birds niusl be watched and 
examined, beture one can judge of their natural habits, as taanifcated aniii 
their freedom from the dread of their most dangerous enemy, the lord of the 
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" There, througli the clear and rarified atmosphere, the Haven spreads his 
)(lus9y wings and tail, and, as he onward sails, rises higher and higher each 
bold sweep that he makes, as if conacioiu that the nearer he approaches the 
sun, the more splendent will become the lints of his plumage. Intent on con- 
vincing his mate of the fervour and constancy of his love, he now gently glidca 
beneath her, floats in the buoyant air, or sails by her side. Would that I 
could describe to you, reader, the many musical inflections by means of whiiii 
they hold converse during these amatory excursions 1 These sounds doubt' 
less express their pure conjugal feelings, confirmed and rendered more intense 
by long years of happiness in each other's society. In this manner they may 
recall the pleasing remembrance of their youthtiil days, recount the events dI' 
their life, express the pleasure they have eiyoyed, and perhaps conclude with 
humble prayer tu the Author of their being for a continuation of it. 

" Now, their matins are over ; the happy pair are seen to glide towards the 
earth in spiral lines; they alight on the boldest summit of a rock, so hi^ 
that you can scarcely judge of their actual size ( they approach each other. 
their bills meet, and caresses are exchanged as tender as those of the gentle 
Turtle Dove. Far beneath, wave after wave clashes in fiiam against the ira. 
pregnable sides of the rocky tower, the very aspect of which would be terrific 
topmost any other creatures than the sable pair, which for years have resorted 
to it, to rear the dearly-cherished fruits of their connubial love. Midway be- 
tween them and Che boiling waters, some shelving ledge conceals their eyry. 
To It they now betake themselves, to sec what damage it has sustained from 
the peltings of the winter tempests. Off they fly to the distant woods for 
fresh snateriala with which to repair the breach ; or on the plain they collect 
ihe hair and fur of quadrupeds ; or from the sandy heach pick up the weeds 
that have been washed there. By degrees, the nest is enlarged and trimmed, 
and when every thing has been rendered clean and comfortable, the female 
deposits her e^;s, and hcgina to sit upon Ihcmj whileher brave and affection- 
ate mate protects and feeds her, and at intervals takes her place. 

" All around is now silent, save thu hoarse niiinnuc of the waves, or the 
whistling sounds produced by the (light of the waterfowl tmve 
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the.iiurthem tegiiiia. At length Ihe young lurat the shell, when Lliecareful 
parenls, aller cungnttuUUng each other on the happy event, din|>orge sume 
half-mnccrated tbod, which they depoHlt in their tender moutha. Sbiiuld Ibe 
most daring adventurer of the air appruach, he is attacked with fury and re- 
pelled. As the joung grow up, ihey ore urged to be careful and ailent : — a 
aingte false movement might precipitate them into the abjra below ; a single 
ccy duripg thu absence of their parents might bring upon them the remorae- 
less cLuvd of the awifl Peregiinetir Jerlhlcan. TheoM birds theuuselves seem 
to improve in care, diligence, and aetirity, varying their course when retura- 
iug to their home, and often entering it when unexpected. The young aru 
DOW seen tu stand on the edge of the nest ; they flap their wings, and at lenglli 
talce courage and fly tu some more commodious and not distant lodgment. 
Gradually they became able to follow tbeir parents aluroad, and at length 
search for maintenance in their company, and that of others, until the period 
of breeding arrives, when they separate in pairs, and disperse. 

" Notwithstanding all the care of the Raven, his nest is invaded whcrevef 
it is tbund. His usei\ilnes9 is forgotten, his &ults are remembereil and muL- 
tipUed by imagination ; and whenever he presents himself he ia shot al, be- 
:»u3e from time immemorial ignorance, prejudice, and deatructiveness have 
operated on the mind uf man to his detriment- Men will peril their lives to 
reach his nest, assisted by ropes and poles, alle^ng merely thai he has killed 
one of their numerous sheep or lambs. Some say they dcatroy the Raven be- 
cause he is block ; others, because his croaking is unpleasant and ominous | 
Unfortunate truly are the young ones that are canieil home to become the 
wretched pets of some ill-brought-up child I For my part, I admire the 
Raven, because I see much in him calculated to excite our wonder. It i» 
true that he may sometimes hasten the death of a half-starved sheep, or destroy 
a wealily lamb ; he may eat the eggs of other birds, or occasionally steal front 
the laimer some of those which he calls his own ; young fowls also aSbrd pre> 
douB morsels to himself and his progeny | — but how many sheep, himbs, and 
fowls, are saved through his agency t The more intelligent of our farmers 
are well aware that the Raven destroys numberless insects, grubs, and worms; 
thai be kills mice, mules, and rats, whenever he can find them ; that he wilt 
seize tbe weasel, the young opossum, and the skunk i that, with the pci^ve. 
lauce of a cat, he will watch the burrows of foses, and pounce on the cubs; 
our farmera alao are fully aware that lie apprises them of the woiTs prow. 
lings around their yard, and that he never intrudes on their eom-fielda except 
to benefit them ; yes, good reader, the fiirmer knows alt this well, iHit be also 
knows his power, and, interfere as you may, with tale of pity or of truth, the 
Urd is a Raven, and, as Lafontaine has aptly and most truly said, '■ La Icri 
du plus fort est toujours la meilleure E" 

" The flight of the Raven is powerful, even, and at certain periods greatly 
protracted. During calm and fair weather it ollen ascends to an inunenae 
height, sailing therefor hours at a time; and although it cannot be called swifl, 
it propels itself with sufficient power to enable it tocnnti-nd with different ape. 
pies of hawks, and even with eagles when atlackeil iiy them. It manages to 
guide ita course through the thickest fogs of the countries of the north, and is 
—.able to travel over immense tracts of hind or water without rest. 
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" The Raven is omnivorous, its food consisting of amii!] animals of evei? 
kind, eggs, dead fish, carrion, shell-fiah, ItisR.-t^ worms, nuts, berries, an<l 
olber kinds of fruit. I have never seen one ettaek a large living animal, u 
ihe Turkey DuKEard and Carrion Crow are wonl to do ; but I have known 
il follow hunters when without dogs, to feed on the oBkls of the game, and 
cuTj uff salted Ssh when placed in a spring to freshen. It oflen rises in the 
air with a shell-flnh for the pur]>ose of breaking it by letting it fatl upon a 
rock. Its sight il esceedingly acute, but its smell, if it possess the sense, is 
weak. Ill this respect, it bears a great resembUnce to our vuitores. 

" TLe breeding season of this bird varies, according to the latitude, from 
the beginning nf Jsnuarj to that <^ June. I have found young Ravens on 
the hanks of theliehigh and Ihe Susqueliannah rivers on the IsL of May ; 
about ten dajs later on those of Ihe majestic Hudson ; in the tieginning of 
dune on the Islatiil of Grand Manan, off Ihe Bay of Fundy ; and at Labrador 
ns late as the ipiddle of July. Ihe nest is always placed in the most inac- 
cessible part of rocks that can be found, never, I believe, on trees, at least in 
America. It is composed of sticks, coarse weeds, wool, and bunches of haii 
of difTtirent animals. The eggs are from four to six, of a rather elongated 
oval shape, fully two Inches in lengtli, having a ground colour of light green- 
ish.blue, sprinkled all ovor with small irregular blotches of light purple and 
yellowiah.brown, so numerous on the Lirger end as almost entirely to cover it. 
The period of incubation extends lo nineteen or twenty days. Only one 
brood is raised in a year, unless the e^s or young be removed or destroyed. 
The young remain in the nest many weeks before they, are able to fly. The 
old birds return to the same nest for years in succession \ and should oue of 
them be deslroyeil, the other will lead a uew partner to the same abode- 
Even after the young have made their appearance, should one of the parcEta 
be kilted, the survivor usually manages to find a mate, who undertakes the 
ta^ of a^sistinf; in feeding them. 

" The Haven may be said to be of tt social disposition, fur, after the breed, 
ing season, flocks of forty, fifty, or more, may soraetimes be seen, as 1 observ- 
ed on the coast of Labrador, and on the Missouri. When domesticated, and 
treated with kindness, it becomes attached to its owner, and will follow him 
about with all the familiarity of a confiding friend. It is capable of imitating 
the human voice, ao that individuals have aometimea been taught to enun- 
ciate a few words vrilh great distinctness. 

" On the ground the Raven walks in a stately manner, its motions exhibit- 
ing a kind of thoughtful consideration, almost amounting to gravity. While 
walking it frequently moves up its wings as if to keep their muscles in action. 
I never knew an instance of their roosting in the woods, although they fre> 
quently alight on trees, to which tliey sometimes resort for the purpose of 

Lproctiring nuts and other t¥uitB. They usually betake themselves at jiight 
to high roeks, in situations protected from the northerly winds. PosBesaing 
In idl appearance the faculty of judging of the coming weather, they remove 
fVum the higher, wild and dreary districts where they breed, into the low 
'ands, at the approach of winter, when they are frequently seen along the 
res of the sea, collecting the garbage that has been cast to land, or picking 
Ihe shelUfisfa as the tide retires. They are vigilant, industrloua, ■ 
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«hen tlie safety of their ,Toung or nest li at stoke, cuurageuus, ilriving nwa<r 
fa^wk? and eagles whenever they liippen to come near, although In no case 
do they venture to attack man. Indeed, it is extremely difficult to get within 
shot of an old Raven, I hove more than once been only a few yardi from 
one white It was sitting on its ef^s. bavin); attained this proximity by creep- 
ing cautiously to the overhanging edge of a precipice ; but the moment the 
bird pererivcil me, it would fly off apparent]/ in much confUuun. They are 
au cunning and wary, that they can seldom be caught in a trap ; and they 
will watch one intended tor n fox, a wolf, or a bear, until one of these animal* 
cumea up, and is taken, when they will go to it and eat the alluring bait. 

"■ While at Little Macaliiia Harbour, on the coast of Labrador, in July 
1833, I saw a Raven's nest placed under the shelvings of the rugged and 
fearful rocks that form one side of that singuhir place. The young were 
□early fledged, and now and then called loudly to their parents, as if to en- 
quii* why our vessel had come there. One of them, in attempting to Hy 
uway, fell into the water. It was secured, when 1 trimmed one of its wings, 
and turned it looae on the deck along with some other birds. The mother, 
, however, kept aniling high over llie schooner, repeating some notes, whitfh it 
seems the yoixng one understood, for it walked carefully to the end of the 
bowsprit, opened its wings, and tried to fly, but being unable, fell Into the 
water and was drowned. In a few days the rest of the &mily lett the place, 
and we saw no more of them. Some of the aaibra, who had come to the bar- 
hour eight ye<irs in succession, atiaured me that they had always observed the 
Ravens breeding there. My whole party found it impossible to shoot one of 
the old ones, who went to the nest and left it with so much caution, that the 
task of watching them became Irksome. One afternoon I concealed myself 
under a pile of detached rocks for more than two hours. The young fre- 
quently croaked as I was waiting there, but no parent came ; so I left the 
place, but the next n^oment the female was seen from the deck of the lUpley. 
She alighted in the nest, fed her young, and was ofi* again before I could 
reach wltliin shooting dittance. It was at this place that I observed how 
singuhirly well those birds could travel to and from their nest, at a time 
when I could not, on account of the fog, see them on wing at a greater ^s- 
tance than twenty or thirty yards. On the 39tb of the same month, young 
Ravens were seen In flocks with their parents, but they were already very 

" I found a nest of this bird at a narrow part of the Lehigh in Pennsylva- 
nia, in a deep fissure of the rocks, not more than twenty feet above the wa- 
ter, the security afforded by which had probably been considered as equiva- 
lent to thiit, which might have been gained hy a greater height of rock. The 
nest, in fact, hung over the stream, so that ft was imjiossible to reach it either 
from above or from below. Many years ago, I saw another placed imme- 
diately beneath the arch of the Rock Bridge in Vir^nia. It was situated on 
a smftll projecting stone scarcely a foot square ; yet the ILavea appeared quite 
^^tttUiied as to the security of her brood on that narrow bed. This extraor- 
^Hpbary production of nature Is placed on the ascent of a hill, which *ppear« M 
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iiat'4.' been r^'nt usiitulcr liy sdme tunriiUitm of the earlh. Tbe d 
about 20(1 fifet deep, nnil above 80 in widlh under the ■rcli, n 
or 90 at the bcttotiii The thickness of the arch probablj exceeds 30 Teet, imd 
iacreiscs at either end. At the bottom is seen the H-ater of whnl is called 
Cedu- Creek, f^ntLj meandering in i(« rockj channel. Tbe place, whm 1 
Mn it, was graced by handsome treed, and in some podtiotia tliere Hoa a plea- 
sing view of the ' Blue Hidge' and the ' North Mountain.' Traditinn reports 
that General Washington threw a dollar over the bridge from tbe creek be- 
low. I may mention, that 1 pasaed it under peculiar circumstances connect- 
ed with tay nniitbota)[ical pursuits, Myrax will find detailed in another page 
af this viilume. 

" I have already' stated that some ilavens breed as iar south as the Cariv 
linaa. The place to which Ibej resort for Ibis purpose is called the Tabic 
Mountain, which Is situated in the district of Pendleton, and of which 1 ei. 
tract an account from Drayton's views of South Carolina. ' Tbe Tabic 
Mountain b< the most distinguished of all the eminences of tbe State. It^ 
height exceeds 3000 feet, and thirty fatms may be discerned at any one view 
from its top b}' tbe unaided eye. Its aide la.tn abrupt precipice of solid rock, , 
300 feet deep, and nearly perpendicular. The valley underneath appears li> 
be as nnidi below the level as the top of the mountain towers above it. Thii. 
precipice is called the Lover's Leap. To those who are in the valley, it Innk^ 
like an immense wall stretching up to heaven, and the awe which it inspires 
is considerably increased by the quantities of bones which lie whitening at its 
base, — the remains of various animals which had incautiously approached tWi 
near its edge. ItE< aunnnit is often enveloped in clouds. The gradual asoeni 
of the country froln tbe aea-coost to this western estremity of the State, add- 
ed to the height of this mountain, must pbce its tpp mure tbitu 4000 fed 
above the level of the Atlantic Ocean ; an eminence from which vessels cross- 
ing the bar of ClmrleFton might be seen with the aid of.^uch improved glasses 
as are now in use. Large mosses of snow tumble irom the side of this moun- 
tain in the winter season, the &11 of which has been heard seven miles. lb, 
summit la the resort of deer and bears. The woods produce mast in abun- 
dance ; wild pigeons resort to it in such numbers as aometimes to break the 
limbs of trees on which they alighU' 

" A friend of mine, who is an excellent observer of tbe habits of birds, ha^ 
told me that he saw a Raven's nest in the high lands of New Vorlc placed in 
a deep fissure of a rock, in the immediate vicinity of that of a Golden Eagk'. 
I chanced one day, while in the Great Pine Forest of Pennsylvania, to atop, 
for tbe purpose of resting and refreshing myself, at a camp of the good Jeiliah 
frish, with whom I have already made you acquainted during niy former 
rambles in that remarkable district. We had seen some Ravens that day, 
and our conversation returning to them, the person employed in preparing 
the food of the woodcutters told us, that whenever she chanced to place a salt 
mackerel or other fish in the brook running from the spring near the camp, 
tbe Haven was sure lo carry it away in less than an hour.' She firmly be- 
ieved that it had the power of smelling the fish as she carried it from thp 
but to the water. We went to the spot with her, and. leaving a lisli lher«( 
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turned t" uut homely meal, but on visiting the place several huurs iiIUt, 
Ground it imtoucheil. "The Raven |)erha[is Bmsll tlie pwderin our guns!" 
Al hII events, it did not elioosc to cnnie thnt day." 

The episodes or tail-pieces «itli which the work is interepersed, 
are in general interesting, and several of them are calcnlatiti to 
inform the reader of the nalitrc of liie districts in which many 
of the birds described are most abundantly found. The articles 
entitled" The Squatters of the Mississippi" and" The Squatters 
of Labrador," give an idea of the mode of life of the persons who 
have settled along the unhealthy banks of that great stream, 
and tile slerlile shores of thai dreary region. " Spring Garden," 
" St John's River," " The Live Oakers," and " The Florida 
Keys," are descriptive of the fiat, swampy and " barreny" wilds 
iif Florida, and the numerous islands that skirt its coasts. 
The " Turtlers" contains some interesting information respect- 
ing the habits and parturition of the four species of Turtle 
that occui' on the southern coasts, and the " Merchant of Savan- 
nah" is a tribute of gratitude to a generous individual, WiUiani 
Gaston, in Savannah, who exerted himself most effectually in 
Mr Audubon's behalf. His countrymen, in fact, are now begin- 
ning to appreciate his merits, the American names on his sub- 
scription list are numerous, and we trust, that they may increase 
so as to render him a recompense for all the fatigues and priva- 
tions tvhich he has undergone during his many and long wan- 
derings. But when his country has rendered him due honour, 
let him not forget that to England alone he owed the commence- 
ment of his fame, and that when America refused the unknown 
wanderer of the woods a seat among her naturalists, Scotland" 
unhesitatingly conferred on him the honours which his zeal, hia- 
enthusiasm, and the success of his laliours, so well merited, and 
England followed her example. We speak of Audubon as of one 
whom we know. We have not only examined his works with 
attention, but we have seen the original drawings and manu- 
scripts from which they were prepared for the public eye ; and- 
whatever others may have said, we know thai he is undoubtedly 
the author of all of which ho claims the authorship. Who els^, 
we would ask, could have drawn those birds as they arc drawn ? 
Where is the man who can show any to rival them ? and if Ihclts 
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lie thosi- who might produce technical descriptions more accurate, 
Sei there are none who could ofibrd the inroriuutioD givcii id his 
biographies : or if there be, let them produce them, and we will 
read them with not less pleasure. Like all remarkable men, 
Mr Audiiboih has had his share of vituperation ; but tht- timt 
will be, although it cnnnot benefit him, when his works will be 
referred to as among the most perfect productions of our times. 
He will then sleep with the illustriaus of bygone ages, and the 
glory of his name will not awaken a thrill of delight in his heart, 
which will have long ceased to be agitated by the feelibgs and 
passions that man must experience in his pilgrimage through 
life. 



Meteordngical Obaervations made at Castle Toward^ in ArgylU 

We are happy to be able to communicate to our readers an 
interesting series of meteorological tables. Having learned that 
Eirkman Finlay, Esq, of Castle Toward, in the county of 
Argyll, has been in the habit, for a series of years, of making 
regular daily observations on the state of the weather at that 
place, we expressed to him our regret that such records should 
be confined to his private circle, convinced thai a regular com- 
munication of them to the public would be considered a valuable 
contribution to science. Castle Toward is situated on the west- 
em shore of the Frith of Clyde, opposite to Rothsay, iu the 
Island of Bute, a strait of about two miles breadth lying between 
them, and, from the mildness of the chmate, Rothsay has been 
long recommended by medical men as a safe winter residence for 
invalids ; we doubt not, therefore, that these very accurate tables 
wilt be peculiarly acceptable to medical men. Mr Finlay most 
obligingly acceded to our request, and has ^ven the General 
Monthly Results for the last five years, together with the Daily 
Observations for the whole of the year ending the 30th Sep^ 
tember 1834- In future Mr Finlay is to communicate a quar- 
terly report of the daily observations. 



^^^^^- ^^^^1 


Meteorological Obaervations made at Castle Toowil^^^B 


Castle Toward is situated in Long. 4,' 58' W., and in N. LaL ^H 


66° SC. The situation where the barometer, thermometer, and ^^^ 


rain-gunge are placed, is about' 120 feet above the level of the 


sea, and at a distance of half a mile to the north, a hill rises to 


the height of 1100 feet above that level. The term " frostji" ^_ 


is to be understood to mean, a day on which there was any^^^f 


frost: the thermomelrical observation of the day shews the de- ^^| 


gree of it. .^^^^| 
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General Monthly Results — continued. 
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30.29 


47 


NW. 


30.37 


*'i\ 


NW. 


VetyBncdiy. 


11 


30.40 


*'i 


8W. 


30.42 




SW. 


Ktaeday. 


12 


30.32 


48 


8. 


3O.S0 


1 


E. 


Gloomy a. h., bnuUrul F. ■. 


3 


30.42 


4«J 


NW. 


30.40 


NW. 


Ffaedjiy, 


4 


30.53 




N. 


30.fie 


47 


N. 


McmtauitlfuliUy. 

Mnt beniliful day, fmt a. ii. 


fi 


30.65 


4G1 


N. 


30.KS 


IS 


N. 


6 


30. (>5 


40 


N. 


30.(il 


48 


N, 




17 


30.H1 


46J 


E. 


30.(iO 


IS 


E. 


Very floe, hut dou'dj. 


Ifl 


30.B3 


43 


E. 


30.G3 




E. 


Fine, but ckHdy. 


19 


30.60 


12 


8B. 


30.57 


43 


ti. 


20 
21 


30.5: 
30.47 


39 
40i 


I. 


30.51 
30.30 


11 


NE. 

a. 


Mc»t beuitiftd day, baid boR X. ■>. 
MMy, nlih /r»i, J,. K., beautlftil r^ m. 


22 
23 

25 


29.88 
29.50 
29.80 
30.7 


;i9 

36 


NW. 

N. 


29.!» 
29.5; 

30;i4 


1 

41 


NW. 
W. 

N. 
N. 


^lormy w« mnm., ttiHTny day, ihovatxirM 
Very *[onnj and <nt a. if .. itDnDy ud ibov 

Very normj. .light hall AowR. 
Beiutirul, hard ftw A.M. 


26 


30.1! 




W. 


30.10 




W. 


Cloudy, Hlih hard fiaat, i . u.. hm r. ■. 


27 




45 


s. 


29.BO 


43 


w. 


Stormy and ihowcty. 

Very Elonay, widi baavy thoWEH. 


29 


29.11 
29.3! 
29.74 
29.85 


f 


wsw. 
aw. 


2.9.13 
29.50 


i 


SW. 
W. 


30 
31 


40 


w. 

B. 


23.80 
29.SS 


43 


w. 

NW. 


Vny hwvy ahowar, of rala amt Ian lU dH^ 


dpr. 1 


30.20 


42i 


S. 


30.12 


4JJ 


s. 


Very w« day. 




30.31 


48 


W. 


30.15 


4il 


. w. 


Stormy, fc» drop, of rain, 
fliw A. H., Alorniy p. rt. 


4 


30.33 
30.48 


43 
47 


NW. 
W. 


30.48 
30.42 


45 


NW. 
NW. 




30.37 


45 


NW. 


30.37 




NW. 


e 


30.11 


461 


NW. 


30.38 




W. 


Fine day. 

Cloudy.alJKht rain a. m., beauUful p. .. 

Fine but clDi.dy. 

Cloudy and windy. 

Bcaullfuiday. 


7 
8 


30.42 
30.50 


48 


SW. 


30.40 
30.60 


50 


NW. 
E. 


9 
10 


30..M 
30.56 


40 
43 


SK. 
E. 


30.55 
30.50 


1 


8E. 
E. 


11 


30.68 


38 


N. 


30.40 


l-i 


NE. 




30.38 


43J 


NE. 


30.48 


14 


E. 


Fine but doody. 
Cloody. 

BMutlfulday, iloudy moraine- 
Cloudy, few dropi of ram. 
Very fine day. 
Blowy momtqg, flae day. 
SlontiyaodKloomy. 
M«t beauUM day. 
M06l beautiful day. 

ClDudyA. u., bcoutlfulr. «. 

fieButlful day. 

B«utiru] day. 

Very flne day. 

Beam If ul day. 

Very Bne day. 

Very itnraiy, ihowet of sJeel A. M. 

Vary ttormy. hm dropi oTnliu 

Stormy, few drops of rain. 




30.41 


44 


NE. 


3J.4 


46 


E. 


4 


^■^l 




S. 


30.37 


KiJ 


S. 


5 


30.40 


46i 




30.41 


A 


8. 


16 


30.4:1 


48 


s. 


30.13 


sr 


N. 


, 17 
IH 


30.40 
30.38 


48 
47i 


K, 


30.38 
30.38 


52 
16 


SE, 
E. 


19 
20 


30.44 
30.40 


47 
48 


/*. 


30.40 
30.35 


53 


S. 

NW. 


21 


30.17 




E. 


30.43 


53 


SW. 




30.11 


48 


N. 


30.36 


5,^ 


NW. 


23 


30.40 


47J 


E. 


30.40 


52 


N. 


24 


30.40 


48 


NW. 


30.32 


SU 


NW. 


M 


30.2o 


53J 


N. 


30.32 


52j 


NW. 


26 


30. l( 




8. 


29.99 


51 


8, 


27 


2B.6.5 


481 


E. 


29.55 


51 


S. 


28 

■2a 

30 


29.41 
M.65 

29.60 


43* 
44} 


E. 
E. 
E 


29.55 
29.65 
iW.fiO 


51 


E. 
E. 
E. 



Bl 




■ 




1*9 












9 o'clock 


..„. 


6 (.-clock p. M. 


(Jlt.BRVATt.>NS, 1 




























rher. 


wind. 


Bu. 


Th«. Wh,d. 1 








hyl 


29.76 


48 


E. 


29.74 


49 


E. 


Blowy and iIiiiBeiy. 






2 


29.80 


SO 


S. 


29.78 


49t 


SE. 


Showary rt.y. 






3 


29,84 


50| 


8. 


29.89 


51 


a. 








*. 


29.B0 


52 


S. 


29.71 


54i 


8. 








G 


29. 7S 


53i 


s. 


29.81 


53 


8. 


Cloudy »iia«hDi>CTyi.ii., Nnwy with lUnihinF 






6 


30.9 


S2i 


s. 


30.9 


51j 


8E. 








7 


30.32 


55 


sw. 


30.29 


57] 


W, 


VHyflMdsj. 






S 


30.19 








SlJ 


SW. 








9 


29.85 


il 


w. 


29!82 


,50 


NW. 








10 


29.87 


451 


MW. 


ISMi 


SO 


NW. 


Sbowny nod itonny. 






11 


29.72 


50* 


s. 


29.60 


48 


8. 








12 


29.65 


51 




29.63 


53 


8W. 


BJoity Moi .homrj. 






13 


29.70 




R. 


39.51 


64 


S. 


Gloomy monilnjr, DKHl bMudful day. 






U 


29.61 


50 


W. 


29.74 


54 


8W. 


Showoy A. H., teauUful f. h. 






IS 


30. 


53 


E. 


30. in 


69i 


NW, 


Mnt boiutlful iliy- 






16 


30.1 




E. 


29.79 




NW. 


Qloomy *. M., bclgmiuiaiaiw 111! 3 p. «., wd t 


™b>g 




17 


39.SI 


50 


8. 


2n.3fi 


52 


S. 


Vny Bm., but doudy. 






IB 


29.29 


5U 


NW. 


29.39 


S2 


NW. 


Blowy, ullhillghtiha-cTL 






19 


29.S4 


4g| 


S. 


39.74 


49 


W. 


Vay w« cnmtag. hUrny imd iho-ny diy. 






20 


30.10 


49* 


aw. 


30.22 


5'2i 


w. 


Vary . ho-ery and Wowy. 






21 


30.57 


54 


sw. 


30.60 


55^ 


w. 


Mom muurui d^y. 






23 


saeo 


54 


E. 


30.S0 


59 


aw. 


Monh«ii[lft.ld.y. 






23130.50 


63 


E. 


30.47 


64 


NW. 


Mon heaglKul day. 






24 30.60 


B« 


E. 


30.62 


57^ 


E. 


BcKUllful day, bul very blowy. 






25 '30.70 


53 


E. 


30.62 


E. 


Very Bne d»y, but wUidy. 






26 


30.61 


53} 


E. 


30.45 


BO 


8E. 








27 


30.56 


56| 


E. 


30.4.i 


66i 


NW. 








28 


30.37 


60 


S. 


30.27 


65 


NW. 


Ho« beautiful diy. 






29 


30.19 


m 


E. 


30.11 


641 


NTV. 


H»tbaulini1day. 






30 


30.33 


54° 


E. 


30.23 


er 


E. 


Mont beautiful day. 






31 


30.30 


58 


8. 


30.30 


61 


E. 


M»t baiuUful itay. 






[anel 


30.28 


57 


E. 


30.15 


58 


8. 


Blowy «nd cloudy. 






2 


30.11 




S. 


29.99 




8. 


Blo»y and doudy. few drop, of r.in. 






3 


29.90 


55 


ew. 


39.91 




8. 


Showery and blowy A. h., Bm p. 1.. 






i 


29.75 


54 


sw. 


29.81 


60J 


8. 


Blowy and itioweiy monibis, Bneday, 






I 


29.90 


57 


NW. 


39.99 


58 


NW. 


Fine a>y, high wlod. 








30.20 


58 


NW. 


30.20 


S6i 


NW. 


VEry Bue day. 






7!30.17 


57 


SW. 


30.9 


561 


SW. 


Fbieday. 






8 29.90 


57 


B. 


39.78 


55i 


s. 


Showery day. 






9 29.70 


57i 


8E. 


29.60 


56' 




ShDWEryA.M., windy P.M. 






10 29.61 


56 


8. 


39.5S 


66 


8W. 


BHkutiful momlog, ihDirEry day. 






11 29.S3 


55j 


8. 


29.59 


57 


8. 


WIpdy.bulBne. 






12 29.6* 


63 


8. 


29.61 


654 


8. 


ShoweitodalnaDdbaiL 






, 13 29.62 


53 


W. 


29.73 


57* 




Showery A. K., boaullful p. m. 






U29.S0 


55 


E. 


29.49 


56i 


8.' 


Very rough, with hMvy lulu. 






■ IS 29.78 


56 


8. 


39.70 


68 




Fine day. 






■l 16 29.39 


56 


8. 


29.45 


65 


N. 








■|7 29.59 




W. 


29.79 


69 


NW. 


Showeiy *'. h., blowy p. h. 






HJ8 29.S9 


56 


BW. 


23.80 


66 


NW. 


Very wet day. 






'Sif 


56 


8W. 


29.75 


54J 


8. 


Ffoeroommg, vey wetday. 






56 


NW. 


29.99 


56" 


8. 


Fine tUl (rfdock p. v., showeiy afternoon. 






■ 21 29.71 


58 


8. 


29.72 


67 


8. 


Blowy A. M., ihowny v. u. 






22 29.80 


54 


SW. 


29.90 


66 


NW. 








, 23 30.15 


.MJ 


8. 


30.10 


54 


8. 


Windy A. «., vety ahowwy r. m. 






1 24 30.8 


66° 


8. 


30.15 


59 


NW. 


ShomyA. >i„flneF. >i. 






(. as 10.20 


57 


8. 


30.15 


59 


NW. 


Tny >hoi<eiy. 






■Lae 30.20 


5ej 


NW. 


30. 


67 SW. 


Cloudy, heavy laln in the morabm. 








56 


NW. 


30.30 


Sfii NW. 


BeauLirul day. 


1 




571 


8. 


80.18 


561 E. 


Fln>.t. M„oncihawErF, >i- 






57* 


K 


30.40 


6^'J E, 




1 


^B" 


130.50 


59 


NW. 


30.48 


m' 


1 NW. 


Mo>i b»utic»! d>r. «« wmt^^ 




h 







1 




1 


Dailv Observations — continued. ^ 


1 


















D»l8. 


!) o'cloi^k A. JI. 


C c.-,:1ocl. 


r.«. 


Obbkrvations. 


1 


RirN TiLLis IN July. 3 iDdhn 40 Hiudndl)*.^ 


























ThH. 


H'init. 


Do. mAr«u-ST,3 dn. a> Ak 




fulyl 


30.411 


59 


E. 


30,37 


"bc" 


W. 


MaubMuBAildiy. 


"i 




30.39 


62 


N. 


30.19 


64 


N. 


Meat twauUTuI diy. 








30.20 


60 


N. 


30.20 


66i 


NW. 


LotElyUiy. 








30.30 




E. 


30.27 




N. 


Moil txauUTuI day. 








30.25 


64 




30.18 


69 


SE. 


BBUtirul J.y, UHBg bTMJt 








30.15 


62 


F,: 


BO.S 


B5j 


E. 


Blo-y«,dnilIry. 








29.9-3 


62 


E. 


3fl.87 


611 




Shosery toy. 








29.68 


60 




39.95 


591 


NW. 


V«y w« mocalDB, dwwcry d.y. 








30.1 




»MW. 


30.13 


63j 


S. 


Pice day. 






iO 


29.90 




8E- 


29.B9 


61 


w. 


V»y ■« d>y, bouitirul cvmiog. 


J 




11 


29.91 




SW. 


39.80 


58 


8. 




1 1 






39.62 




S. 


29.60 


57) 


8- 


Very ihoiiHy uxl ilormy. - M 


LJ 






29.62 




8W- 


39.71 


57 


8W. 


StoraiyWBlday. ■ 


■ 






29.M 




sw. 


30. 


fiOJ 


S. 


Cloudy, with ilight ihowiTi. ■ 


■ 






3a4 


56 


s. 


30.4 




NW. 


V^.«day. ^ 


T 






30.14 


57 


sw. 


30.4 


59 


SW. 


VHywrtd.,- 








30.19 


58 


w. 


30.19 
30. 


60 


W. 


Veri- flm d>y. 








30.10 


59 


E. 


Sj 


E. 


Blo-,«dgl«™T. 






9 


39-87 


55 


E. 


29.77 


E. 


Gloimy, Willi .ll^l.howen *. u„ ytrjiielt. 






20 


29.70 




E. 


29.»J 


63 


E. 


FiDeday, hlehwJDd. 






■21 


29.00 


eoj 


E. 


29.93 


1 


E- 


Bcutiful A. «.. a«e. cmt >tl|thl .ho™, r. «. 






22 


30. 




E. 


30.4 


NW. 


Hern iwButlfiil d.y. 






S3 


30-13 


63 


S. 


30.18 


B- 


Bnutlful tiU 4 P. H., vny »« Bftstmudi. 






24 


30.20 


61 


an 


30.12 




SW. 








25 


30.9 






30.1 


61 


W". 


Cloudy, wli(.illght»ho»Hi 






26 


29.m 


56 


Vf\ 


39.79 


57 


NE. 


ClMndy. bMvy ihower p. u. 






27 


30. 


83 


E. 


30.10 


67 


E. 


Blo-y».u..bHimlftilr. «. 






2a 


30.22 




E. 


30.25 


65 


E. 








29 


30.22 


62 


E. 


30.17 


661 


E. 


Be«llti(lild»j!v(rrblllwyA.M. " 






30 


30.9 


67 


E. 


30.8 


7? 


E. 


Baullful.bulverybliiwy. 


1 




31 


3a* 


69 


E. 


30.2 


751 


E. 


MoRbvuUfuldiy. 






A.ug. 1 


30.9 


69 


R 


30.7 


69 


E. 


MntmuUfuldiy. 








30.10 


GU 


E. 


30. 


70 


B. 


Cloudy mornlnR, baulifuldi). 






i 


■39.90 


63 


E. 


29.8.^ 




E. 


Uool bfflullful tor- ihundiT b> Uk ereninc. 








29.119 


63 


8. 


39-83 


65 


8- 








e 


29. (>e 


60 


B. 


39.60 


60 


8. 


Wetr,on,ing,bte»yd.y. Ti 


■ 






29.G7 




8- 


39.63 


68J 


S- 


Sloncy i.jj.. wt nnd «onny p. m. -^H 


■ 




7 


29.78 


60 


8W. 


29.79 




sw. 




■ 




B 


29.78 


e 


W. 


39.90 


61 


NW. 


Shmrerj d.y- -^ 


■ 






30.10 


6 


NW. 


30.17 


61 


NW. 


Klnedsy. wlihstoeHt- H 


■ 







30.16 


6 


B. 


29.98 


60 


8. 


BesBtlfUl d.y, cloudy tvening- ^H 


■ 




1 


29.90 


60} 




29.95 


61} 


S. 


Vnyi.«d.y, « 


■ 




2 


29-95 


61} 


S. 


39.BB 




8. 


Shoxrry DioinlDg, DDcdHy. ^H 


■ 




3 


29.83 


60 


aw. 


80.5 


S94 


NW. 


^lioireiy and Btomiy. ^H 


■ 






30.20 


60 




30.30 


63 


SW. 


Cloudy moming. beaulirul day- ^H 


■ 






30.27 


59 


sw. 


30.38 




B. 


MmtbeautUillday. H 


■ 






30.2U 


62 


SE. 


80.37 


6S' 


S. 


Lovely day. ^H 


■ 




7 


30.^ 


63 


BE. 


30.15 


60 


a. 


Very (loomy,, light rf«-™. '^H 


■ 




8 


30.10 


59 




30.13 


58 


N. 


)^eA....w»P.>.. V 


■ 




9 


30. U 


60 


8.' 


29.97 


60 


8. 


FhuA. M., ghxHnyr, K. H 


■ 




20 


39.70 


57 


8. 


39.08 


56j 


W. 


V«y wet a- M., .lonny and .howi-ry p. ji. 






21 


29.65 


56i 


SW. 


33.67 


&3 


W. 








22 


29.60 


53 


BW. 


39-57 


5U 


8. 


showery qirinlng, glooniy fonnoDn, lery wel»(U 








29.78 


631 


SW 


39.83 


55 


SW. 


Fioaday- 






- 34 


29.88 


53 


E. 


39.80 


57 


E. 


Bautl^l day, thunder lo the craulog. 




■ ^^ 


29.79 


S6J 


E. 


29.85 


581 


N.E. 


Very e°o day. -^m 




^mL" 


39.94 


53 


E. 


39.81 




NW. 


Moot beauUful day. ,^H 


■ 


^m ■ 


29.90 




E- 


29,9U 


54i 


E. 


Loielyday. ^M 


■ 




39.85 


S3 


W.NW. 


29.73 




NW. 


BauUfulday, r[«t«. <.. ^H 


■ 




29.53 


61 i 


E. 


39.39 


57} 


a. 


V=rj*«d.y. ^m 


■ 


^H . 


39.52 


57 


S. 


29.58 


X 


E. 


Beaullfu) tlU 4 p. H., wcl snerwjrili. ^H 




I. 


29.58 


-^ S. 


29.67 


5fii 


SW. 


Fine, ^liehDhowenA.H. ■ 


1 



Meteorolegieal OburvaHons made at Ctuih Toward. \Si\ 

Daily Observations — ftnUinued. 





Uo 


dock 


*.«. 


60 


clock 


P, M. 


»— 1 








Rais FAti.-« i« S..T«aBii». 3 Incha 


SoHundr. 




F^ 


Ther. 


Wind. 


Bt. 


Thcr. 


Wind. 


Sep. 1 


S73 


"sir 


8W. 


^3 


1b~ 


SW, 


Sho-nry ri<y. 






29.80 


66| 


SW. 


2D.81 


66 


S. 


Storm; and •hower]'. 






29.90 


k\ 


SW. 


29.82 


56 


8. 


Fine*. K., ihoweryr, u. 






29.96 


S7* 


s. 


2S.U2 


55J 


E. 


GlOOmTl. K., VBTJWHP. H. 






29.59 


59 


8. 


29.50 


57 


8. 


Stonny and >howcr;l. ii..inugliwllhli«vy 






39.60 


56 


NW. 


30.10 


54 


NW. 


Showery momirfl, bmuUful d«y, tnong In 






30.12 


56 


B. 


30.2 


54 


S. 








29.80 




E. 


29.63 


53 


E. 








29.50 


55 


NE. 


9.60 


52^ 


E. 


Very »« day. ^ 






29.72 


51J 


E. 


9.69 


51 


8E. 








29.72 


54 


HE. 


29.B0 


54 


NE. 


SlHi-erjd.y. 






30.18 


52 


E. 


30.38 


51 


N. 


Moit bciiutlfiil lUy. allghl (nsi A. >r. 






30.69 


52 


N. 


30.53 


62 


S. 


Lovely dny, fMit a. .1. 






30.45 


57 


W. 


30.45 


57 


E. 








30.37 


57 


SE. 


S(J,22 


57 


8. 


UoM beaullAil d>y! 






30.J0 


55 


E. 


30.3 


56 


a. 








30.2 


60 


E. 


30. 


60 


SW. 


BHuUmi A. H., ihowerr r. u. 






30.15 




SW. 


30.22 


60 


SW. 


Shonnry rooming. Hue diy. 






30.21 


60 


8. 


3a27 


58i 


8. 


Shmerj day. 




20 


30.44 




NW. 


30.44 


59 


NW. 


Very ihowety day. 




21 


30.48 




E. 


30.42 


57 


NE. 


Cloudy A. u,.1»3uU[U] P.M. 




22 


30.40 




E. 


30.31 


66 


N. 






33 


30.38 




E. 


30.32 


51 


N. 


Cloiidyand windy a. m.. beautiful p. w. 




24 


30,26 


55 


ME. 


30.24 


54 


N. 


Cloudy A. H., boutlful p. u. 




2S 


30.20 


62 


B. 


30.15 


66 


N. 


Gloomy day. 




26 


IB.98 


64 


E. 


3.9.8| 




N. 


Blowy, with illalil rain. 




25 


29.83 


56i 


KW. 




53 


NW. 








S0.12 


SB 


N. 


30:3; 


54 


E. 






Bi 


30.32 


52J 


E. 


30.30 


53 


8E. 


Beautiful day, blowy •ftsnooii. 




30 


30.29 


50l 


E. 


S0.20 


53 


E. 
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On the Application of Elccirico-Magnetic Po'sccr to Mi 
By M. J. U, BoTTO, Turin. 

The singular energy with which magnetic action is developed 
in soft iron, under the influence of electricity in motion, is well 
known. 

As the possibility of applying this new power to mechunical 
purposes involves a subject of much interest, I have been 
duccd to make known the results which I have obtained * 

' I maj here remark, tliit the expectancy of giving a wider range lu dit- 
esperiments, and also my being under the necessity of leaving town, hare- 
produced coiisidera<>le delay in the publication of these Tacts. I have 
however, determined to announce them, from having seen in tlie lant number 
ofGaxeilB Pieniontaue, that M. JacoM of Knnigsberg hlis succeeded in obtain- 
ing perpetual niuti<<n simply by means of electrico-megnetiiTin flu dice. 



4 

4 
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152 Oh ike Jpplication of EUctrico-Ma^ftelic 

The inechanisra which I employed consists of a lever put in 
motion, after the fashion of a nictronom, by the alternate action 
of two fixed elect rico- magnetic cylinders, operating upon a third 
cylinder wliicll is moveable, and attached to the lower arm of 
the k'ver, whilst Ihe superior arm maintains a constant swinging 
movement ; which is regulated, in the ordinary method, by a 
metallic wheel. 

The apparatus wa& ko disposed, that the axes of the three 
cylinders, all perfectly et]ual, being situated in the same vertical 
plane, and<^rpendicular to the axis of motion, the oscillatory 
cylinder, by one of its extremities, alternatively came in contact 
with, and in the direction of, the one or the other of the other 
two cylinders, placed at the extreme hmits of its movements; 
and each time, at this very instant, the direction of the magnet- 
izing current in its spiral was changed, the rest of the circuit 
maintaining the same direction, so as to produce poles of the 
same name with those in the fixed cylinders, at the two extremi- 
ties, situated in relation with the moving cyhnder. The change 
of direction, which we have just been mentioning, is obtained 
with the help of a piece of mechanism, on the principle of a 
balance, and known under the name of a Bascule, where the very 
movement of the machine itself inverts the communications. 

It is clear that, on account of this arrangement, the middle 
cylinder must undergo alternating agreeing influences of attrac- 
tion and repulsion, in virtue of which the mechanism puts itself 
in motion, to all appearance spontaneously, and so actively 
maintains it, by the arrangement of the magnetic forces which 
incite it, and which are sustained by the electrical currents. 

I have tried to succeed without the spiral of the middle 
cylinder, by making the two fixed magnetized cylinders alter- 
nately act upon it. An adhesion, however, which continued 
after the cessation of the magnetic currents, very much dimi- 
nished the mechanical effect ; whilst, on the other hand, in the 
other arrangement, the adhesion not only ceased, but was con- 
verted to a certain extent into repulsion, with a rapidity equal 
to that of the current itself, which, scarcely for an instant inter- 
rupted by the play of the (bascule) pendulum, precipitated 
itself (the communication being inverted) into the spiral of the 
middle cylinder, in a contrary way to its former direction, at . 



the same time retiuming its ordinary course in the other two 

The movement of the lever, and of the regulator, resulting 
from thiB arrangement, is perfectly free. Commencing slowly, 
it speedily and by degrees acquires the maximum of the velocity 
which the energy of the currents which produce it allows of, a 
velocity which is then maintained as equally as the intensity of 
the current itself, and as long as the electrical influence is pre- 
served.' 

On ihe present occasion I shall say nothing concerning some 
observations I had made upon the employment of various acid 
and saline solutions, and also of sea-water. 

Much interest is excited by the contemplation of these novel 
effects uf a power, which exhibits itself in a manner so different 
from that seen in most other bodies ; and we are almost tempted 
to anticipate flattering results from those ulterior applications, to 
which the management of this mysterious agent may lead.-f- 

The dimensions of the apparatus just described are very in- 
considerable, and such thai the current arising from fifteen 
plates, 9 inches square, can produce the movement. The elec- 
tro-dynamic cylinders, which principally determine the hmits of 
the mechanical eifect, are i inches in length, and about half an 
inch in diameter ; they are surrounded by a spiral thread 130 
feet long, of the thickness of about the fiftieth of an inch. The 
lever is of wood ; the superior and inferior arms are respective- 
ly of the lengths of 14 and 3 inches; the extent of the oscilla- 
tions is 1.5 degrees. In fine, the regulator weighs about 5 
pounds, and the entire weight of the whole is about 11 pounds. 

Considerations, which readily offer themselves on a compari- 
son of the maximum magneto- mechanic effect of this apparatus, 

" There is a great similarity, both us it regards the general arranjfement 
of the apparatus and the nature at' the moving principle, between tbe mecha- 
nism of M. Botto and the electrical clock oi'M- ZambonL This dock is put 
in motion by n penilulum, which ia alternately attracted and repelled by the 
poles of two dry galvanic piles, which are known under the name of Zambo- 

f The Chevaliers Avogrado and Biilare, who have both seen the appa- 

ratus in movement, have given expreanion to their surprise, not so much on 

account of the novelty of tbe &cl, as on account of the speculations it nig. 

I^ted to thone able men, respecting the gctierul connection which might sub- 

r nst between this simple result and the progress of science and mechanism. 
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and the size of its different parts, have suggested the substitution 
for the cyhnder of the ordinary horse-shoe form of electrico- 
magnelic bars, and the augmentation, within cerloin limits, of 
the number and size of these bars, and also of the length of the 
spirals. 

As I have not finished my experiments on this subject, I shall 
at present confine myself to the statement of the foregoing facts ; 
which I have thought it expedient to publish, not only on gene- 
ral scientific grounds, but also because the study of the new kind 
of effeclB to which it belongs, may be considered as fruitful of 
important mechanical results. ^^| 



On the Vegetation and Temperature of ilie Faroe Island^.' 
By W. C. Tbkvelyan, M.W. S. Communicated by the 
Authorf. J I) 

The Faroe Islands, situated between 6r.26 and (i2°.26 N. 
latitude, and 6°.17 and 1°.i3 longitude west from Greenwich, 
are twenty-two in number, of which seventeen are inhabited. 

Most of them may be compared to the summits of mountain 
ridges, rising out of the ocean, and generally running in a di- 
rection from north-west to south-east, attmning an elevation of 
nearly 3000 feet, and usually with deep water close to the land, 
which often rises in perpendicular cliffs to a height of 1200 
and 1500, in one instance to above 2000 feet. For an interest- 
ing description of this last mentioned cliff, as seen under cir- 
cumstances of peculiar interest, I would refer to Scoresby's 
Journal of a Voyage to the Northern Whale Fishery, p. 368. 

The soil is principally composed of vegetable earth, mixed 
with the decomposed matter and debris of the different varie- 
ties of trap-rocks of which (excepting Suderoe, Myggenes, and 
Tindholm, where there occur beds of coal and clay) these 
islands consist. 

Some of the mountains are covered with verdure, but most 
of them towards their summits produce only mosses and lichens, 

■ Bead (in part) in the Natural EistDry Section of the Brilisli AuociBtion at 
Edinburgh, September 11. IBM. 
+ Mr Trevetjau resided for some Lime in the Fwoe Islwids.— Edit. '^H 




of' the Faroe ttkmdg. 
pftrticuUrly Trichostomum lantiginoaum and cnnescens, which 
attain above one foot in length.* 

The climate is generally mild, but damp, frequently visited 
by fogs and stormy winds, though not so subject to rain-^ as 
might have been expected. The extremes of heal or cold are 
seldom felt in these islands, as is well shewn by the annexed 
thermometrical tables, which I have drawn up from observa- 
tions made at Thorshavn, in Faroe, during the years 1781, 
1782, 1798, and 1799, from which it appears that the mean 
annual temperature of that place is +5.399. 

It is interesting to observe, that the observations which I 
made in the islands during part of the year 18S1, aflbrd nearly 
the same results, though they were made in various parts of 
theisl^ids,^ not at very regular hours, and at elevations vary- 
ing from the level of the sea to 70 feet above it. 

With so low a temperature in summer, it cannot be expected 
that miuiy exotic species of corn or fruit can flourish ; in fact, 
the only com which ia generally cultivated is a hardy variety 
of barley (the Scotch Big), and that does not always ripen. § 

* The fallowing is a nole a! the elevation at wliich some plants oceur on the 
coutb-eaat side of the mountiiin MallingBfiall, in the island of Videroe, as observ- 
ed by Di Porchhammei and myaelf, on July IS, 1831 :— 
Feet 10B8 Salii herbacea (first plant). 

I09B Prunella vulgaris (laat plant). 

13flS DrfRS octopetata (one plant onl}-) ; Botryehiuni lunaria, Thalitlinm 

talpiniim. Azalea procumbcns, Veronica ntpina. 
1S30 Dryaa octopetala (frequent), Papaver nudicuule (one plant), Salix 
1960 Papaver nudiCBulc (frequent), Arabia petrsn. 
SOOO Sibbaldia proeumbens, Aialeaprocumbens. 
QjOQ /Salix herbacea and arctiea, Empetrum nigrum, Rliodiola rosea, Si- 
to the 1 leneacaulis,Cersslium alpinum, Vaccinium myrtilluB, Polygonum 
unminit 1 viviparum, Oijria reniformin, Saiifraga opposilifolia and pabna. 
ta, Armeria vulgaris, Sibbaldia pracumbens, Alchemilla alpina, 
)>. atgentea and vulgaris, ^ pubeacens. 
+ I am not aware of any obsorvationB having been nrnde regarding the quan- 
H^ of rain which falls in these islands. I hope at a future time to dratv up a 
tnblo of the number of days on which rain or snow fell during acveial years, for 
which I have transcribed observations kept iu Thorshavn. 

t Excepting those during the months of September and October, which were 
principally made in Thorahavu, and corroepondg, as might have been expected, 
moat nearly with the old observationa. 

g In 1S2I, the com harvest commenced on September 10. According to Dr 
.Forchhammer's obaervatians, cultivation of corn extends in a southern exposure 
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Oats and rye have been tried, but seldom widi* success. Tur- 
nips and potatoes thrive well. 

Frosts, which are not frequent, and seldom severe, are occa- 
sionally of long duration. About the middle of December 
1815, one commenced, which lasted till April 1816, and having 
come when the ground was covered with snow some inches 
deep, the surface of which had thawed, the freezing of this pre« 
vented the sheep, one of the most important productions of the 
islands, from obtaining their food, so that a very large number 
of them perished, as many, it is said, as 30,000. In the island 
of Stromoe, out of 16,617, there were lost 7870, or nearly one- 
half.* 

In the coal and fossil wood occurring in it, and in the clay 
which accompanies it, there is evidence, but probably in a very 
diiferent state of things, of the former existence of timber here ; 
although it may, indeed, have been floated into this locality, 
and subsequently elevated into its present situation, as appears 
to have been' the case in other parts of the globe."f- 

In the peat-bogs occur the remains of birch trees, which do 
not now grow in these islands, having probably been extirpatefl 
by being used as fuel. 

The Flora of these islands contains (as far as hitherto ascer- 
tained) 584 plants, viz. 



ACOTYLEOONES. 

Fungi, . . 

Lichenes, 

Algae, . . 

Characese, 

Hepaticse, 

Musci, . . 

Filices, 

M0NOCOTYLEDONE8, 

DiCOTYLEOONES, . 



7 

50 
127 

1 
22 
85 
21 

"15 
187 



313 



270 
583 



to a height of 200 feet, and in a northern, to 100 feet above the sea. See ^ For. 
Historie og Statistik," 1822, p. 170. 

* Lyngbye, in a periodical entitled, '' For Historie og Statistik,** 1822, toL i. 
p. 133. 

•Y This fossil wood appears to belong to the CofMfefCB^ as will be more particu- 
larly explained in a future communication. 



Gfthe Faroe Islands. 16*7 

The numbers and proportions of the principal families of the 
phenogamous plants are as follow : 



Proporti(ni to 

whole Phenogamous 

V^etation. 



Number of 

Species. 

24 Cyperaceffi, . . '11 

27 Graminese, . . 9 

14 Junceae, ... 19 

6 Orchideas, . . 45 

6 Amentaceae, . . 45 

10 Polygone«e, . . 27 
6 Plantaginese, . 45 
6 Labiatse, ... 45 

11 Scrophularines, 24 



MONOCOTYLEDONES. 

PiSTIACKS. 

Lemna polyrhiza 

TYPHACBiE. 

Sparganlum natans 

Aljsmac^je. 

Potamogeton pusillns 

{>erfoliatus 
ucens 
natans 
Zostera marina 

CvPERACXiE. 

Eriophorum yaginatum 

an&^stifolium 
polystachyon 
Scirpus maritimus 
Eleocharis palustris 
caespitosus 
Baeothryon 
acicularis 
fluitans 
Carex dioica 

pulicaris 
mcurva 
. arenaria 
stellulata 
pallescens 
flava 
panicea 
recurva 
caespitosa 
rigida 
Btricta 
acuta 
riparia 
EUyna scirpina 

Gramins£. 

Anthoxanthum odoratum 
Nardus Btricta 
AlopecuruB pratensis 

geniculatuB 
PhalariB arundinacea 
Phleum pratense 
Agrostis canina 



Number (MT 

Species. 

20 

3 

9 
11 

4 
17 
16 
10 



Compoeitae, . 

Umbelliferae, 

Saxifrageae, 

Rosaceae, . . 

lieguminoeae, 

Caryophyllaceae, 

Cruciierae, 

Banunculaceae, 



ProportloD to 

whole Phenogamous 

Vegetation. 

. . 13 
90 
30 
24 
67 
15 
15 
27 



Gramineje. 

Agrostis vulgaris 

alba 
Aira caespitosa 
alpma 
flexuosa 
Melica coerulea 
Holcus lanatus 

mollis 
Poa fluitans 
alpina 

fi. yivipara 
trivialis 
annua 

caesia of Eng. Bot. t. 1719. 
Dactylis glomerata 
Festuca ovina 

/3. vivipara 
rubra 
pratenBis 
Bromus arvensis 
Elymus arenarius 
Triticum repens 

JUNCR«. 

J uncus eiFusus 

con^lomeratus 

ulisinosus 

trindus 

bufonius 

squarrosus 

triglumis 

bi^umis 
Luzula syfvatica 

pilosa 

/3. maxima 

campestris 

arcuata 

spicata 
Narthecmm ossifragum • 

JUNCAGINKS. 

Triglochin maritimum 
palustre 

LiLIACBJE. 

Scilla vema -f- 

laiDEiE. 

Iris pseudacorus 



• Generally in flower about the last week in July 1821. 
•f- About three miles north of Waii, on the west coast of Suderoe, at an eleva- 
tion of about 300 feet. 
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DATt 


1IOU.V. 


»«. 


Evaitag. 


Moan or 

obwrvaltoM. 






t™,. 


Li 


McBTiiogind 


inghat. 


\]%: 


43. as 


34°.09 


33°.74 


32.-87 
43.37 


45.845 


39:87° 


39.90 


Itmaiy, 


37.fi7a 




37.44 


38.12 


37.657 






I78a, 
1799, 


36.39 

39.03 


36.77 


38.68 


35.56 


34.965 
3B.850 


50.00 


18.60 
30.87 


February, 


37.a0ft 




36.60 


37.455 


36.902 






I7S2. 
1799. 


31.u-i 
43.46 


36.14 


43^04 


44!fi4 


31.790 


46,50 
48.31 


30.75 


M«ch. . 


37.55 




37.49 


38.93 


37.520 






I7aa, 


38.63 


43.4S 


38.81 
44.86 


40.31 
45.28 


38.720 
44.895 


60.00 


37.62 


April, . 


41.78 




41.835 


42.776 


41.807 






1782, 

1799, 


uo!ia 


44.55 


49.09 


42.36 


41.110 


55.06 


33.12 


M.y. . 


45.45a 




45.29 


46.59 


45.372 






178a! 

1798, 


55.31 
50.54 


53.4fi 
55.89 


54.11 
50.60 

M.09 


55.49 
61.53 
54.97 


54.710 
60.570 


72.50 

63.50 
59.00 


36,50 
48.67 


June, . 


53.635 


55.45 


53.247 


54.18 


63.44] 










1781, 
1783, 
1798, 
1799, 


51.98 
66.00 
66.31 


66.63 
60.46 


52.85 
55.28 
55.03 


60-19 
53.82 

56.81 


59,760 
62.415 

56,670 


68.00 

67! 12 
61.26 


45.50 
51.12 


■ '-'J- ■ 


fi«.lfl7 


59.39 


55.54 














■ 1781, 
H 178S, 

■ 1798, 


51.91 
55.06 
54.97 


68.19 

53.87 
68.88 


65.22 

52.31 
65.13 


56.90 
52.69 
56.36 


56.265 
52.110 

54.740 


70.35 
61.25 

65.76 
59.00 


46.60 
39.87 
48.87 


■ Auguit, 


64.612 


56.98 


54.292 


56.375 


64.552 






1 


52.45 


55.0a 


49.77 
52.88 


50.76 
53.45 


50.335 
62.665 


62.37 


38.75 
46.62 


1 s.,„.w, 


61.675 


53.22 


51.325 


52.105 


51.600 






^ 1798! 


43.97 
49.80 


44.73 


42.50 
46.04 


43.72 


48.670 


64.60 


36.37 


October, 


46.635 


47.72 


45.27 


46.54 


45.952 






1781, 

^ 1798, 


38.54 
45.87 


39.67 


llf^ 


38.61 
45.82 


38.080 
45.290 


53.25 


35.25 
34.25 




42.a05 




41.165 


42.215 


41.685 






^ 1798, 


42.37 

44.51 


42.82 


40.93 
42,72 


42.04 


43.616 


47.50 


33,12 




43.44 




41.825 


43.095 


43,632 






/Ami. Mem, 145.6886 


45.850 


45.10991 46.ao^ 


\ 4b .aa* 


\ \ 
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Tabular Arrangemetit of TA^mometrical Observaltom at Faroe. 



o... 


Momlog. 


EvaiiBg. 


Meui. 


..„. 


Monilog. 


Evniog. 


„„ 


Julj. . . 


51°3o4 


48.939 
51.700 


50°. MU 
53,695 
53.215 


isai, 

Saptfniber, 


aO*836 


fll°.391 


61°. 11 3 
47.694 


Oetobar. . 


47.039 


August, . 


52.730 




1 






ears, 
Lno, 

-98, . 
-99. . 

ittu, 


49.20.1 
42.265 

45.742 


MetD Tein)icrnturc o!' 


( cool 
. Hud of June, JnSl 




45.399 

49.153 
43.173 
45.662 






ruary and July, f 1783, 
oonlhain ^M^S, 


", the CD 


mperMura of Feb 
le«t u>d warmest 


43.685 
47.360 




mperalniij of June. 


56.908 
61.698 


► 









Mmu TeiBper»ture of Four Yum, 
remperatutu i 



tcea from »hich 1 Iwvi.' compilBd the foregoing; Table*, were, Ut, A cul- 
leetion of obaetvalioua made during part of the yaara 1781-83, frhieb I trnoicribed 
ftom ibfl MS. of Svabo's Aciouot of Faroe, vol. iji. io the Royal Library, Copen- 
hagen in 1S22 : 2d, A colleetioo of obwrvations made at Thorthavn during the year* 
1795-6-7-8-9, chiefly by Captun Kuhn, Commandiint ia Fg>roi 
from the originala there ptoMtred in 1821. Tbermometrioal obaervationa were only 
made during that period, of nhicb 1 have here given the reiulla ; the remaiiiing oh- 
iemtionj nn (he batomelrr and weather I hope to be >ble to make 
1.2 



■W4 Jnalj/sis qf'Coprdiks. 

linio, Tkr luiue iu wliicli lite UttKi oUcTVuliuBS were mwle, ii ibuiit 3i> fr^nt 
diE level of (]u ara. mil they nere taken it U a. u., ogon, and S r. 91. The 
riilus of tlMM of IT8I-S3 lire oM givpn, hut (hvy aere probably made in a > 

Mj own obHTvatioiu in 1831 wele nude in varioua paiU of tbe ulajuk, a 
olevationi varying from to 70 fert aboro (ho aea. The morning obMrvationj 
plineipally nuub at d a. m. ; thg evuaing at nriuujj houn. betwir 
chiefly beloeen 9 and 10 f. m. 



e .Inj- for Ihc nionlha of January, February 1799. 1 

November and December 171(8. ( ■ "■"■■ 

flUrcb, April, May, niW 1.39 

June 179S, 0.7G 

July IJSIB 1.14 

August lias 0.S2 
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Atutlysis of Coprolitcs. By Dr William Gbeoory and Mr 
R. Walkcb." (Communicated by the Authors). 

1. Analysis of a Ceproliiefrom BtirdieAouse. 

'i'ltis coprolitc was enclosed in a rolled mass of clay ironstone, 
anil the inlcrior of the coprolile, when broken up, seemed to 
have been converted into the same substance as that by wliich 
it was surrounded. A good deal of pyrites (iron) was also 
disseminated in the mineral. Owing to the small size of this 
coprolite,' and its mixture with foreign matter, its analysis was 
rendei-ed unusually difficult, and the proportion of phosphate of 
lime was less than usual from the same cause. It would be 
very desirable to have an opportunity of repeating the analysis, 
on a larger portion of coprolite from the same locality. 

The result of our analysts is as follows : — 



Organic matter, \ 

Sull>huretofiron, I 4.13* 

Siliceous matter, J 

Carbonate of lime, Gl.OOO 

Carbonate of magnesia, 13.5G8 

Oxide of iron with a little alumina, 0.400 

Ftiosphate of lime, B.i)7G 

Fluoride of ealdum, I 
Oxide of manganese, ) 
Water and loss 






I 



100.000 

• Read before the Werneiiati Natuml HUtory Society, 2flth November And 
!3th llecenibcc IBS-I. *^H 



^V Analysis ofCuprotites. 16B 

^^* In a coprolile from Burdiehousc, atialyzetj by Mr Conoell, 

tJiaC accurate chemist could not detect tlic presence of fluorine. 

In the coprolite analyzed by us, however, we had no diiliculty 

in delecting thai Bubstance, by the ordinary process. 

This interesting substance, when exposed to a high lemjwra- 
lure, gives off water highly charged with bituminous innitei-, 
and a Kmall portion of ammonia; this circumstance, taken in 
combination with the occurrence of the phosphate of lime, proves 
beyond the poSsibihty of a doubt its animal origin.* 
2. Aimlysis of a Coprolile from Fijeshirc. 
This coprolite difTers considerably from the one which we last 
examined, inasmuch as it contains a much greater proportion of 
[ihosphaCe of lime, with a smaller quantity of carbonate, The 
oxide of iron in this is a mere trace, whereas the Wardie copro- 
lite contained a considerable portion. In this as well as in the 
Wardie coprolite, we found very distinct traces of the presence 
of ibe fluoric acid, as the accompanying glass shews. -f The 
organic matter which we obtained from this coprolite exhibited, 
in a more unequivocal manner, its animal origin, than (hat got 
fiom tiic other, for, when exposed to heat in a tube, it not only 
gave off a water highly ammoniaca I, but exhaled ilie peculiar 
smell of decomposing animal matter at a liigh temperature. In 
this as well as the other we found an appreciable quantity of 
carbonate of magnesia, and we delected besides a sniall jjoi-lion 
of phosphate of magnesia. 

The following is its composition ; — 
^ , Matter insoluble in muriatic aciJ, and fhied.v orpanir, . . . :i.3S0 

^^^'- Carbonate of llnie, 2^.255 

^^^tf CarlwiiBte of miif^esia, S.QBB 

^^L7 Pliosphate of lliue, 63.59(i 

^V Water, 3,33S 

^^L Phosphate of iiiagnetria,| 

^^^T^ Oxide of iron, I -. 

^^^^ OKide of niangiineiic, c irate. 

^^^ fluoric aciJ, I 

07.447 
* MrConnell informs me he hoti, since thf publication ol'liia analyais of co. . 
prolilG, fijuud, OS Dr Gn^orj' and Sir Walker had [jrcviaiisly done, fluoride 
of cakium in ttie capcollte of Burdieiiouse, and niau in Lhe tisii scales, 
lionef, and bony rays from the Bamo quarry. 
+ (^ the spetimenB of glass enhibited to the Suflety, letters and fijfurea 
^^MKe lieBUlifully etched ljy tlie Ruorlc acid fmiu the coprolite. 
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Answer to Professor T. S. Davles's Complaint rrspecthig his 
Paper on the Hour-lines of the Antigfie Sun-Dia^. Bj; 
William Cabell, Esq. F. R. S. L. & E., M. W. S. ke,^ 
to the editor of the edinburgh philosophical jourhj 
Sir, 

May I beg the favour of your insarting ihe annexed 

menl. — I am, Sir, very truly yours, W. A. Caoell. 

The following statement is for the purpose of shewing the er- 
roneous nature of a publication in which my name is brought 
forward, and which, as I suppose, appeared in one of the scien- 
tific journals in 1831. As the existence of that publication did 
not come to my knowledge till lately, it ia only now for the first 
time that I have an opportunity of contradictiiig it, and justify- 
ing myself against any imputations it may contain. 

The passage by which I was first informed of the existence of 
the publication, is from a letter which formed part of a corre- 
spondence. I had in ISSi, with Professor T. S. Davics of the 
Royal Military Academy, Woolwich. lie writes, " I own to 
you that I did insert a communication, either written, or through 
some authenticated friend, respecting the part which you took 
in the business (that is to say the business respecting Mr Davies's 
paper), of which I complained." From this passage I infer the 
existence of the publication ; and although I have not seen the 
publication itself, I will nevertheless proceed to shew that Mr 
Davies's complaints, in whatever terms they may be expressed, 
are groundless, and that I took no " part in the business," ex- 
cept ^ving a favourable opinion of Mr Davies's paper when it 
was submitted to me. 

Several years after the publication of my first paper on the 
ancient hour lines, I wrote a second paper on the same subject, 
which was deposited by me in the hands of Dr Roget, Secretary 
of the Royal Society, in the monlli of June, being about five 
months before I knew that any one was employed in researches 
on the same subject, and the paper remained unaltered in the 
lands of Dr Roget, till it was read at a meeting of the Society. 
}^r Davies's paper in manuscript, entitled, " An Inquiry. q 
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ihc Geouielrical Character of the Hour-hnes upon the antique 
Sun Dials," was put into my haods iq November of the 
year. Thua, as I sent my paper to the Hoyal Society in June, 
and did not know of the existence of Mr Djvica's manuscript 
till I saw it in November, it is impossible that my paper can 
contain any thing taken from his. 

Mr Davies's manuscript was put into my hands by Professor 
Wallace of Edinburgh, that I might give him my opinion of it. 
The author was unknown to me, I kept the paper some days,, 
and after having read it, 1 returned it to Mr Wallace with a 
note, in which I gave a favourable opinion of the paper as far 
as I could judge of it. This is the only point of connection 
that 1 ever had with Mr Davies's paper. This is all I did. I 
took no other step whatever, and I was ignorant of what took 
place respecting the paper afterwards, having l;ecn absent from 
Edinburgh during the winter, spring, and summer, in some part 
of which period Mr Davies's paper was read before the Royal S». 
ciety of Edinbui^h. 

1 have thus shewn that there was no interference on my part 
with Mr Davies's pa|^r, and in consequence of the correspond- 
ence I have had with Mr Davies, I have received from him a 
letter, in which he acknowledges his conviction, that his com- 
plaints and " suspicions^ I'egarding such supposed interference 
were groundleiis. 



Second Estay, preliminary io the Series of Reports on the Pro- 
gress of the Useful Arts, ordered by the Society of Arts for- 
Scotland. Road 27th October 1834. 

In the paper which was read at the last meeting of the So- 
ciety, I endeavoured to point out the connection which exists, 
between the practice of thf arts, and the advancemeiu of ci 
lization; and indicated, I hope with sufficient clearness, that 
though poignant evils at times result from rapid inipravement, 
these are cxlremely hmited both in their extent and dnratioUi 
and are siioTi reabsorbed mlo the mass of gootl. At the same 
time, I took occasion to remark, that the natural antidote for. 
such tvil* is to be found in the cultivation of more than ong. 
orafl by the nrtisan. Xliat course was necessary, in order to." 
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168 Secottd Essay,'prcUmmari/ to the Series <^ Reports 
defend the obJMts of such a Society as ours from the ciiai^e of 
being inimiciil to ihe welfare of the producer. I shall now 
proceed to consider of ihe classification of the arts, or rather, I 
should say, of the total want of classification among them. 

The first business, in attempting the classification of any set 
of phenomena, is lo look out for some prominent characters 
which may serve to separate ihem into large groups ; and again, 
in each of these groups, for other minor marks of distinction. 
Such a classification, be it remembered, is one of the utmost im- 
portance, as well for the purpose of treating of the arts, as for 
that of attaching the features of them to the memory. 

When we seek to classify those objects which Natuhe pre- 
sents to us, we experience no difficulty in detecting marks of 
distinction, but are rather at a. loss to which class of distinctions 
to attach the greatest importance. The objects which surround 
us are at once classified under two heads, the Inorganic and the 
Organic, giving rise to the sciences of Physics and Zoology. 
The inorganic bodies again readily separate into three classes, 
the Solids, the Fluids, the Gases; while the organic bodies 
range themselves in two kingdoms, the Vegetable and the Ani- 
mal. Such distinctions, ramiiied in every direction, enable the 
student of Nature, with a ^ven exertion, to compass an im- 
mense field of knowledge ; put him in possession of a memory 
that seldom deceives ; and extend, as it were, the duration of 
his vigour. Similar advantages would accrue to the polytechnist 
from the extension of this method to the arts. The processes 
of the arts, however, are continually changing ; nor do they ex- 
hibit that infinite Wisdom which is conspicuous, at every turn, 
in the natural phenomena of the universe; they are the pro- 
ducts of the finite and irregular wisdom of man, and far from 
offering facilities to, rather oppose tiie introduction of, arrange- 

Many lines of distinction, indeed, can be drawn between tlie 
different arts; and each one can be sufficiently separated from 
its neighbours ; but then the principle of this separation varies 
with each art, and with each boundary, so to speak, of that art. 
When we attempt to apply any principle, we find that in some 
cases it answers lo admiration, while iu others it leads to inex- 
tricable confusion. The simplest, indeed the onlysurein 
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f §or arriving at a clasBificadoD, is to analyze each art, to cxatniile 

binutely ita various auxiliary processes, and to soek for some 

I qjpearance of distinction. Far, however, from amplifying, this 

I method rather tends to complicate the subject : yet it opens 

I Mich a splendid view of the true nature of human society, aod 

I awakens such a thrill of wide spreading philanthi'Opy, that 16 

I fellow it out one would even dare the dangers of the CretaS 

I Labyrinth. ' 

A few years ago, the uneven thread now and then exposed, t* 

I the admiiing student of nature^s loveliest work, the flash of tranl- 

I ntory discontent; and awakened in the peaceful and happy home 

I iOft but frequent murmurs. A felicitous idea transferred from our 

I floating ramparts to the needle of the sempstress the diminutive 

I cable, and the mile-end cotton has spread its soothing influence 

I Wet the united empire ; and, though as yet no pavihon has been 

I feared over its meritorious inventor, we shall delight to honoof 

I bim by installing the 300 yards warranted as the representatittt 

[ of Ariadne's clue. " 

" Let us trace this beautiful fabric to ita source ; not, howeverl 

I by a minute analysis of the machinery, but rather by a rapid 

liew of the principal steps which lead to its formation. ' 

The manufacture of the cable twist, like that of every othetf 

[ commodity, must be studied under two headn; the obtaining of 

f tfie raw material, and ihe conversion of it into the marketable 

irticle. I am too little acquainted with the details of cottoef 

I cnlturc, to venture into a critical examiniition ; yet there ant 

ires in it too striking to escape the notice of a very casua, 

[ observer. The raw maU'rinl of the British manufacturer is iff 

I truth a manufactured commodity, and no small degree of skilfr 

■■required to bring it to that state which fits it fur the coinJ 

mencement of his labours. 1 

- Tracing it back from the British storehouse, we find that i^ 

L has been brought from the other shore of the Atlantic ; and thtf, 

ess of transportation is thus that which demands our fi 

I attention. This very first step in the analysis of the coti 

taanufacturc leads us to an eminence from which, though 

descry only a portion of the surrounding country, we are yeV 

able to form some idea of the immense extent of the entire viewiT 

I To how many ditttrent processes does the ship owe its csistcntc *. 
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And to what an intnnse development of the eaergy ol' the 
human mind, does it owe its safe conduct ! 

The art of ship-building is one that requires the previous ex- 
ercise of many sub^diary processes. The wood must be hewn 
and transported to the sliore : The saw and axe makers must 
have been at work, and the cartwright must have laboured ere 
the shipwright could obtain the material to work upon ; and 
even when he has obtained that, he cannot proceed a single step 
ere he have applied to the tool-maker for his implements. The 
hulk, we shall suppose, is finished; the rope-maker, the manu- 
facturer of our identical cable-twist on the large scale, the sail- 
maker, must t»th be set to work; and even ere that, some pre- 
viously finished vessel must have crossed the German Ocean to 
bring our supply of hemp, of tar, and tallow. 

The mere formation of the vessel thus leads us to contemplate 
many separate arts, each perhaps more important than that which 
we are analyzing. Let us now pass to the safe-conduct of the 
vessel, and let us attend, not to the mere bodily labour, but to 
that succession of mental efforts which has enabled man to trace 
his path across the ocean. The discovery of the directive power 
of the magnet, and its application to the compass, carry our 
thoughts back for several centuries, and transport us from the 
sea-enthroned island' to those countries whose timid sons yet 
creep along the coasts. We thank the fanaticism of the impious 
crusaders, and place the preachings of Peter the Hermit in tlie 
list of steps by which mankind have reached their present state. 
The compass, however, has been gradually improved, and it 
would scarcely be fair to place oil the merit among the arcana 
of antiquity. When we reflect on the immense extent of ocean 
that is spread over the surface of the earth ; when we bring be- 
fore us the never ending variety of man's appetites, and his sin- 
gular power of accommodating himself to every species of cli- 
mate, we perceive, in" the directive power of the needle, a pro- 
vision for the safe exercise of his spirit of adventure, and 
begin to trace a perfect unity between the design of the phe- 
nomena of the material universe, and the subtile properties of 
mind. But the needle and the log would, in the course of a 
long voyage, give very erroneous results, and would leave the 
marinerignorant of the effects of those currentslhat exist in eta^ 
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> part uf the sea. Though ihe ocedle had been perfect in its di- ^ 
I rection, and though the log were improved to the utmost, there 
I Would still exist the necessity fur some other guide, whence the 
I «fiect of currents might be eliminated. The manner sees no- 
ft tiling around him but the monotonous wave, and, conscious that 
I the ocean on which his log swims may itself be moving onward, 
I looks anxiously for some object uninfluenced by the stream. 
I The stars alone can supply, in every situation, an unchanging 
L guide, and a knowledge of their movements becomes essential to 
I the seaman, But the science of astronomy is one founded on a 
I long series of observations, and which has only reached a suifi- 
I aient exactitude with the assistance of many collateral aids. 
I The observations of the ancient astronomers, made by means 
I of the rude gnsmon and clypsedra, derive value from their mere 
I uitiquity ; the errors incident to them being rendered insensible 
I fciy subdivision among so many epochs But such observations 
I would never have enabled us to attain to that degree of pred- 
I non which the mariner demands; and the true nautical astro- 
I Bomy was only founded when Galileo turned his telescope to the 
I stars. The labours of Tycho, of Kepler, of Guericke, the deep 
I tfudies of the Bernoullis, of Euler, of Newton, of Maclauria, 
I af Lagrange, and of Laplace, were all steps essential to the per. 
I .fection of the nautical art ; the multiplicity of these steps pre- 
1 vent their detail, but there is one among them whose importance 
I stands so pre-eminent, that it would be unfair to Scotland and 
I to its author to pass it over in silence. The illustrious Kepler 
I had been toiling through endless calculations to demonstrate the 
I true figures of the planetary orbit ; and the fearful truth was 
I just breaking upon his mind that human life is too short, and 
I that human endurance is tot} limited ior the necessary labour, 
I «hen our own Napier presented to the scientific world tlie Lo- 
I garilhmic Canon. There is not a ship-boy who is unacquaint- 
I ed with the power of the logarithmic calculus, or who has not 
B reason to turn his face every day towards tile tower of Merchis- 
I tea, and thank that giant mind which first opened the spring 
I whence such wide-spreading benefits have flowed. Even with 
[ all the assistance which the logarithnjs have given, the labour is 
[ still regarded by many as excessive ; and when newly out of 
L sight of the West India Islands, all hands have been ralled.aa. 
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deck fur ihe tdkiitff of' a lunar, wliile the coticlu^on of the 
dilation brought the vessel within sight of Cape Clear. 

There is more ntcessary, however, than the nightly toil of the 
astronomer. Hadicy must contrive his quadrant, and Trough- 
ton must improve it — Newion must detect the chromatic obser- 
vation of light, and Dollond correct it ;. Huygena must investi- 
gate the phenomena of vihrairon and contrive the chronometer; 
and the endless series of improvements must be made on that 
instrument ere the ship can boldly leave the land astern, and 
trust herself to the interminable ocean. 

I have now rudely analyzed the process of transportation, and 
have traced the cotton wool to Its native shore. But much yet 
has to be done ere I have completed the first part of my inves- 
tigation. The toil of the cotton planter, the instruments which 
he employs, and a long train of improvements, have -all to be 
considered. We must examine the machinery which clears the 
cotton of its seeds, and must return to our own country to view 
the slow lathe cutting out the ponderous cylinder. Ignorance 
of the subject, however, compels me to leave that part untouch- 
ed, and I shall now proceed to analyze, in the same hasty man- 
ner, the process of converting the raw cotton wool into the cable 
twist. 

The detail of the various movements, — the description of the 
multitudes of ingenious contrivances, — the history of their in- 
troduction, would swell this merely speculative essay into a for- 
midable quarto ; and I must content myself with a glance at the 
general aspect of the machinery. 

The toothed wheel, the steel arbour, and the all-uniting 
screw, are the more promincnl parts ; ond the formation of these 
essentials offers thus the most important features in the manu- 
facture of machinery. When we walk through the various 
works we observe one mandril used in the formation of another; 
one divided plate producing thousands of others; one planing 
engine occupied in the construction of slide rests, which are on- 
ly planing engines in another form ; and one screw reproducing 
new screws of every variety of pitch and thread. And when we 
inquire whence came these parent plates, lathes, planing en- 
gines, and screws, we arc answered that these were themselves 
deduced from others of acknowledged excellcuce. A Srtt glai 
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ion of accurate instruments; and that the operations of ma- 

inery possess an exactitude far higher than can be obtained 

from the workman^s skill. A deeper reflection will, however, 

conduct lis to very difttrent results. The method of making a 

flat surface by hand-work is incomparably superior to any other, 

9 tliat the planing engine mkist be considered as originally de- 

blced from hand-labour. The divisions of the teeth of wheels 

|rere also originally hand-work, and even yet the more precise 

micol instruments are divided by hand. Linear divisions 

lo are better done originally than copied by any machine ; and 

^^us the formation of an accurate screw, which requires the com- 

Knation of equable linear and angular motions, comes likei- 

s to be considered as tlie product of human ^kilj. Good an* 

ular and linear divisions, an accurate planing machine, and an 

■lAquable screw being once obtained, it is indeed easy to form 

lers of nearly equal value; but it must be noticed, that all the 

■perfections of the originals are transferred to tbeir copies, and 

|«tliat nothing but a sagacious arrangement of the work, and a 

ikilful variation of the parts, can prevent these instruments from 

legenerating. In this way we may regard all the finer ma- 

ifainery of our country as having originated from the careful 

ftjworkmanship of some few primary instruments ; which, deterio- 

iting by use, have been preserved of a proper degree of pr&- 

BuoD by the c'oaliniied exercise of patience and of skill. 

i"But the formation of the machinery is not all — the provid* 

; of the materials is a point of as great importance ; and here 

ain wc are led into the sameiromid of processes, and find that 

;rt, as at present practised, depends on the practice of the 

irt in a ruder state. Thus the iron mine is wrought by 

leans of iron tools, these were obtained from other mines by 

B help of other tools, and we trace up the parentage of each 

^k-ase and shovel to the rude stone chisel, itself constructed 

y means of some other, until we reach the first finder of a sharp- 

bfidged stone ; and while we boast of the power and precision 

lat have now been attained, we must own our obligations to 

ibe rude processes of uncivilized man. No set of processes run 

D far back as those connected with the manufacture of iron, and 
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none have contributed so much to the increase of civilization: 
Iron seems to attach itself most pertinaciously to our species, 
and not a. seaman is cast away but a saw, a knife, or an axe must 
providenliaUy follow him. The truth being that it is almost 
beyond the power of the novelist to supply, by any other scheme, 
their place. For the production, then, of one of the most or- 
dinary articles of commerce, the exeriions of almost, I may say, 
the whole human race have been combined ; and the midnight 
toil of the man of science mingles itself with the roar of the 
blast furnace and the clatter of the forge ; the sage of antiquity 
and the ancient craftsman have both lent an assistance which 
could not have been awanting without a postponement of the 
period at which the human race has reached to its present state. 
It is, as I have already said, not an individual, but the whole 
race that progresses to maturity ; and not merely every state- 
ment, but every useful piece of labour, goes to swell tlie capital 
of mankind. 

In spite of the fanatidsm which has Bent the Turk to exter- 
minate the Brahmin, the Christian to eradicate the Turk, — in 
spite of the craft that sets nation to war against nation, and de- 
clares France to be the natural enemy of Britain, — the arts and 
the sciences have made of us one family, not a single branch of 
which can enjoy an advantage that wil) not speedily diffuse it- 
self through the whole. 

Such being, then, the anastomosing nature of the arts, it be- 
comes almost impossible to treat of them systematically, and 
there is left little else to guide us in arrangement than the pe- 
culiarity of taste. Some of the arts are, indeed, more elemen- 
tary than others, yet this consideration affords us but bttle as- 
sistance, I have therefore determined to follow, in the arrange- 
ment of the series of reports, whatever circumstances may ap- 
pear to combine interest with utility, and I propose for my 6rst 
subject, the recent improvements that have been made in 
^L damask, shawl, and carpet weaving; improvements in which, I 
^1 am happy to say, our own country, nay even our owd Society, 

^1 has had no trilling share. 
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. a New Classification of Fishes, and on ihe Geolagiceu 
' Distribution of Fossil Fishes. By Professor Agasbiz of 
Neufchatel. 

' In a memoir lately read before the Geological Society of Lon- 
don, the author begins by slating that the science of Ichtliyology 
had obliged him lo undertake an examination of recent fish, for 
the sake of comparing them with the fossil species, and, in doing 
so, he had arrived at a classification of fish, in general difiering 
^^Considerably from the various arrangements previously adopted 
^Bk(y naturalists. One of the essential characters of fish is, to have 
^H-flieir skin covered vrith scales of a peculiar form and structure. 
^B¥his covering, which protects the animal without, is in direct 
^BCiiJatlon with its internal organization ; and Mr Agassiz hai 
^ fbund, thai, by attentive examination of the scales, fishes may be 
divided into more natural orders than had hitherto been esta- 
blished. In this manner, he has established four orders, which 
bear some relation to the divisions of Artedi and Cuvier, but 
e of which, hitherto completely misunderstood, is almost ex- 
[ tiusively composed of genera whose species are only found in 
1 Ihe older strata of the crust of our globe. These four orders 
e the Placoidians, which comprehend the cartilaginous fish of 
[ Cuvier, with the exception of the sturgeon : the Gartoidiana, 
HVhich comprehend above fifty extinct genera, and to which 
e must refer the Plectoganathes, Syngnathus, and Acipenser ; 
Siirdlv, the Cten&idiains, which are the Acanthoplerygians of Cu- 
vier and Artedi, with the exception, however, of those which 
have smooth scales, and with the addition of the Pleuronectes ; 
lastly, the Cydoidians, which are principally Malacopterygians, 
t which comprehend besides all those famihes excluded from 
f Acathopterygians of Cuvier, and from which we must take 
e Pleuronectes, already placed in the preceding order, 

e estimate the number of fish, now known to amount to 

mut 8000, we may state that more than three-fourths of this 

lumber belong lo two only of the above mentioned orders; 

lely, the Cydoidians and Ctenoidians, whose presence has 

[^iot been discovered in the formalions below the chalk. The 

other fourth part of living species is referable to the orders Pla- 
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ccudians and Ganoidians, which are now far from numerous, but 
which existed during the whole period which elapsed since the 
earth began to be inhabited, to the time when the animals of the 
greenaand lived. These remarkable conclusions, to which M. 
z had come from the study of more than 600 fossils on 
the Continent, have been corroborated hy the inspection of more 
than 250 new species, found in British collections. 

The author next observes, that, in the class of fish, more con- 
siderable differences may be remarked within narrow ge<ilogical 
limits, than among inferior animals. We do not see in the dass 
of tishes tile same genera, not even the same families, pervading 
the whole series of formations, as takes place among zoophytes 
and testacea. On the contrary, from one funnation to another, 
this class is represented by very diif'erenl genera, referable to fa- 
milies which soon become extinct, asif the complicated structure 
of a superior organization could not be long perpetuated with- 
out important modifications ; or rather, as if animal life tended 
to a more rapid diversification in the superior orders of the ani- 
mal kingdom, during equal periods of time, than in its Jowgr 
grades. With respect to this, it is with fish nearly as with 
inammifers and reptiles, whose species, for the moat part but 
little e^itended, belong, at a short distance in the vertical series, 
to different strata, without [lapsing insensibly from one formation 
to another, as is generally admitted to be the case with certain 
shells. One of the must interesting facts which Mr Agassiz has 
observed is, that he does not know a single species of fossil 
fish, which is found successively in two formations ; whilst he is 
acquainted with a great number which have a very considerable 
horizontal extent. But the class of fish presents besides to zoo- 
logical geology, the immense advantage of traversing all format 
tions. Thus they afford us the only example of a great division 
of vertebrated animals, in which we may follow all the changes 
experienced in their organization, during the greatest lapse of 
time of which we possess any relative measure. 

The fish of the terliary formations approach nearest to recent 
fish, yet hitherto the author has not found a single species which 
he considers perfectly identical with those of our seas, except 
the little fish which is found in Greenland in geodes of clay, and 
wiiose geological age is unknown to him. _ 
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The species of the crag of Norfolk, thesupevior sub-apennitie 
formation, and the molagse, are reluted for the most part to ge- 
nera now common in tropical seas ; such are the platax, the large 
carcharias, the myliobates, with large palaEai plates, and otlierH. 
In the Inferior tertiary formations, the Loudon clay, the Calcaire 
grassier of Paris and Monte Bolca, a third al least of the species 
belong to genera which exist no longer. The chalk has more 
than two-thirds of its species referable to genera which have now 
entirely disappeared. In it we already even see some of those 
singular forms which prevail in the Jurassic series. But, as a 
whole, the dsh of the chalk recall more forcibly the general cha< 
racier of the tertiary fish, than that of the species of the Jurassic 
series. 

If ne paid attention only to fossil fi:'h in the grouping of geo- 
logical formations on a large scale, the author thinks it would be 
more natural to associate the cretaceous with the tertiary strata, 
than to place the former among the secondary groups. Below 
the chalk there is not a single genus which contains recent species, 
and even those of the chalk which have them, contain a much 
greater proportion of species which are only fossil. The oolitic 
series, to the lias inclusive, forms a very natural and wei! defined 
group, in which also must be included the Wealden,"in which 
Mr Agassiz states he has not found a single spedes referable 
even to the genera of the chalk. Henceforth, the two orders 
which prevail in the present creation are found no more ; whilst 
those which are in a small minority in our days, appear suddenly 
in great numbers. Of the Ganoidians, those genera which 
have a symmetrical caudal dn are found Jiere; and among the 
Placoidians, those above all predominate which have their teeth 
furrowed on both the external and internal surface, and have 
large thorny rays. For it is now certain that those great ray> 
which have been called Ichihyodoruliies, Wlong neither to Silurea 
nor Balisla;, hut are the rays of the dorsal fin of the great squa- 
loids, whose teeth are found in the same strata. 

On leaving the lias to come to the inferior formalions, we ob- 
serve a great difference in the form of the posterior extremity of 
the body in the Ganoidians. All have their vertebral column 
prolonged at its extremity into a single lobe, which reaches to 

^^e end of the caudal fin ; and this similarity extends evetv tn 

^ftroL. iTiri. NO. XXXV. — jANn,\Ry 1835. 
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the most ancient fish. Another observation worthy of attention 
is, that we do not find fish decidedly carnivorous before the car- 
boniferous series ; that is to say^ fish provided with large conical 
and pointed teeth. The other fish of the secondary series before 
the chalk appear to have been omnivorous, their teeth being 
either rounded, or in obtuse cones, or like a brush. 

The discovery of coprolites containing very perfect scales of 
fish which had been eaten, permit us to recognise the organized 
beings which formed the food of many ancient fish ; even the 
intestines, and in some fossil fish of the chalk, the whole stomach 
is preserved, with its difierent membranes. In a great number 
of fish from Sheppey, the chalk and the oolite series, the capsule 
of the bulb of the eye is still uninjured ; and in many species 
from Monte Bolca, Solenhofen, and the lias, we see distinctly 
all the little blades which form the branchiae. 

It is in the series of deposits below the lias, that we begin 
to find the largest of those enormous sauroid fish whose osteo* 
logy recalls, in many respects, the skeletons of saurians, both by 
the closer sutures of the bones of the skull, their large conical 
teeth, striated longitudinally, and the manner in which the 8[h- 
nous processes are articulated with the body of the vertebrae, 
and the ribs at the extremity of the spinous processes. 

The small number of fish yet known in the transition forma- 
tions, does not as yet permit the author to assign to them a pe- 
culiar character, nor has he discovered in the fossil fish of strata 
below the greensand, any differences corresponding with those 
now observed between marine and fresh water fish, so that be 
cannot, on ichthyological data, decide on the fresh water or ma- 
rine origin of the ancient groups. 



Prodromus Flora Peninsula India Orientalis. By Robert 
Wight, M. D., F.L.S., &c. and G. A. Walkee-Arnott, 
A. M., F. L. S., &c. &c. Vol. I. 

Much as has been done of late years to elucidate the botany 

of our Indian possessions, far more remains behind to reward 

the researches of such men as Wallich, Wight, and Royie. It 

is gratifying to see them returning to Europe for a seasoOy and 

devoting their leisure to the pubWcalkyti q{ iVm^t obflervations, 
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and, with a due liberality, con inuinj eating a share of theii" col- 
lections to their European fellow labourers in science. Nor is 
it less gratifying (speaking merely as a philosophical looker-on), 
to see them exploring with undiminished energy the wilds of that 
vast continent. To dwell on the munificent patronage which 
the Directors of the Honourable East India Company have ex- 
tended to the cause of Indian Botany, would be to speak of what 
is known to every one who takes any interest in natural science. 
We are however convinced that, apart from the liberal and 
enlightened feelings which might prompt such a body as the 
East India Company to encourage the progress of scientific dis- 
covery, they cannot act more wisely, in a commercial and econo- 
mical point of view, than by promoting a complete investigation 
of the natural history of their vast territory. To a great ex- 
tent they are at present unknown, and it is impossible to say 
what might not result to the prosperity of India herself, from 
a more perfect knowledge of its animals, plants, and mine- 
rals. 

We have great pleasure in bringing the present work under 
public notice. Dr Wight is a surgeon on the Company's 
Madras Establishment, and during his residence in India availed 
himself of every opportunity of examining the botany of the 
Indian peninsula. He made very extensive colleciionc, and, at 
his own expense, procured drawings to be made by native artists 
of a great number of curious plants, some of which have been 
already published in Profeasor Hooker's Botanical Miscellany. 
On his recent visit to Europe, he associated himself with an emi- 
nent botanical friend, Mr Walker- Arnott, and proceeded to 
arrange tlie work, of which the first volume is before us. It 
cannot be expected that we should here enter into any minute 
details; but we have examined the volume with some attention, 
and feel bound to say, that it bears the evident traces of extreme 
care and unsparing labour; and is in our rpinion one of thu 
most important works that have been published on Indian bo- 
tany, It does credit to both the learned authors, and between 
whom, the labour of the present volume is exclusively divided ; 
and more than that, it is honourable to the East India Com- 
p Kpy, that such a work should have originated under their 
^^Hiquces; and we recommend it to them as a HsefwV mea?.UTe, 
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to place some funds at the disposal of Dr Wight, in order to. 
enable him to extend and complete his important researches. 

We are informed in the preface that the second volume will 
be enriched by some valuable contributions* Professor De 
Candolle has named the greater part of the CompositCB^ and 
communicated notes on the new species. Professor Nees von 
Esenbeck aflbrds his assistance in the AcanthacecBj LaurineOf 
SolaneWy CyperacecBy and Gramineas, Mr Bentham describes 
the Labiata and Scrophularince ; Dr Lindley the Orchidea ; 
Dr Hooker the FiUceSj and De Greville the Algce. 



New Genera of Indian Grasses, By Prof Ch. G. Nees ab 
Esenbeck. (Communicated by G. A. Walkeb-Aenott> 
Esq.) 

I. THYSANOLiENA. AT. ab E. 

Trib, Tbisteginejb. 

SpicuUe hemiologamse, heterogamce, racemosse, geminae, vel 8olitaru& 
Glumas duse, flosculis minores, maticae ; inferior brevior. Flosculus inferior 
neuter, univalvis ; valvula herbacea, glabra, integra, mutica ; superior her- 
maphroditus, bivalvis: v^vula inferior herbaceo-membranacea, mutica, tri- 
nervis, longe ciliata; superior minor et angustior, lineari-lanceolata, mem- 
branacea. Lodiculse exiguse, rotundatae, integerrinue. Stamina duo, antheris 
linearibus latiusculis luteis. Stigmata purpurea, peniciilata ; stjrli basi con- 
junct!. 

Infiorescentia : racemus amplwy supra decomposihtay ramis tntdiis elongtUU/iU' 
formibus bcisi callosis sparsis approannuUis, ramvlis brevibus oligostachyis* Planta 
tdtcu Folia lata, rigidoy glabra, Spiculse valde parva, 

1. Th. agrostis (N. ab E.) — Agrostis maxima, Rojcb, fi, Ind. 1. p^ 317 (edL 
Wall,) I. p, 319 ; in cat mere, angl. Ind, or, mtis. tab, 823 (fide Amail); Kunih, 
en. I. p, 221, 

Hab. in montibus Circarensibus ; Roxburgh, In Benghala boreali, Boyky 
n. 284. 

II. BATRATHERUM. N, ab E. 

Trib, Saccharineje. § Andropogoneje. 

Spicula in rachi articulata geminatse, heterogamse, altera sessili hemigama, 
altera pedicellata neutra. Glumse spiculae perfectse duae, subsequales, herba- 
ceo-chartacese, acutse apiceve acute bidentatae, in aliis superior apice setacea, 
inferior plana bi-sex-nervis, superior carinata, complicata, uni-triner^ a 
^^ dorso implicata canalem straens, in quo seta flosculi con tinetur, margine tenui 
8ih»|^iciter connivente. Flosculi membranacei, glumis breviores, nunquam 
saltein'iQMiores ; inferior neuter, univalvis, muticus ; superior bivalvis, vaU 
▼ula inferiori acuminata apice minute, bidentata prope a basie mittente setam 
in medio genicuhUm tortam ; superiot eTig;a)a) UAcail-iubulata, Udentata^ 
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quandoque nulla. Lodiculse latse, membranacese, truncates, dentate, plicatie 
In semicirculo sing^ke singulum floris latus ambientcs. Stamina tria. Stig- 
mata viUosa; styli discreti. Spicula pedicellata angustior, subuniglumis, 
^luma plana, acuta, nervosa, margine subtilius serrulata, superior gluma et 
flosculi rudimentum minuta, rotundata, squamitbrmia. 

Inflorescentia : spica parce dichotoma, ad genicula magis minusve harbata, Pe- 
dicelli spumlarum sterilium cilicUi. — Gramina repeniia, ramosa, foliis brevibut ctm' 
plesicaulibut. Spiculae membrancKecB^ exMrUs, 

Structura floris Pleuropliti, Trin., quodammodo et Arthraxo, P. de B., ac- 
cedit, sed differunt haec genera spiculis non geminatis heterogamis ; posterius 
hoc autem et inflorescentia paniculata. 

{Arthraxony P. de B., ipsissimum genus videtur ac PleuropHtis, Trin., et 
Lucaoy Kuuth. A. Pleiur, plumbea, N. ab E. in Wight, cat n. 1783, Arthreunm 
cUiare, P. de. B., tantummodo difFert,culmi nodis et racheos articulis genicu- 
lisque glabiis: planta utraque colore plumbeo gaudet — G. A. W.-A.'] 

1. B. echinatum (N. ab E. :) gluma inferiori lanceolata grosse pectinato-ser. 
rata, articulorum racheos barba brevi, foliis pubescentibus. 

« ; gluma inferiori etiam dorso muricata, vaginis inferioribus tubercu- 

latis hirsutisque. — Wight cat n, 1684. 
/3 ; gluma inferiori dorso inermi, vaginis glabris circa basin simpliciter 
tuberculatis. 
Hab — Peninsula Ind. or. ; Wight. In Ben^hala boreali; Royle, n. 387. 
Hepens, longisque radicibus sarmentosum. Folia poUicem 1 longa, ad ba- 
sin 2-} lineas lata,^e cordata amplectente basi acutata, plana, ciUata, pubes- 
centia. Vagina superior ventricosa, aphylla, vel foliolo parvo lineari spicas 
attingente. Spica pollicaris, rigida, semiteres, glabra, arcuatim flexuosa, a 
basi dichotoma ramis fastigiatis conformibus simplicibus. Nodi pauci, bar- 
bati. Pedicellorum cilia subtilia. Spiculse glabrae ; sessiles 2 lin. iongse, 
lanceolatse, acuminatse, gluma inferiori toto margine serraturis callosis conicis 
asperis^pectinata ; in var. a, Li tribus nervorum basin versus simili ratione 
muricata ; in vatr. /3 autem inermi ; arista juxta basin valvulae inferioris flos- 
€uli fertills orta, spicula duplo longior, gracilis, glabra, infeme purpurascens. 

£Multum mihi in mentem venit Thelopogon elegantem^ Rotbii, ab hac spe- 
cie non esse diversam : pnctcrmitto charactercs spicularum solitariarum alios, 
que, fbrsitan pessimc exstructos, glunue structuram solummodo perpendens.— - 
G. A, W.'A.'] 

2. B. lancecicUtim (N. ab E. :) gluma inferiori lineari subtiliter ca^tilagineo- 
serrata seriebus duplicatis, dorso Isevi, articulorum racheos barba longa, va- 
^is laevibus, inferioribus quandoque tuberculato-hirsutis, foliis glabris basi 
ciliatis. — Wight cat, n. 1685 — Andropogon lanceolatus, RoxLfl, Ind, 1. p, 267|; 
ed, WaU.Y\,jy:.2i\2\ Kunth, en. I, p. 490. 

Biffert*a B, echinalo : foliis ratione longitudinis angustioribus strictioribus 
glabris, basin Versus e tuberculis ciliatis ; maxime autem gluma inferiori du- 
pmangustiori lineari dorso Isevi nervis quatuor tenuibus valde approximatis 
notati, et ad margines multo argutius subtiliusque serrata, seriebus subdupli- 
cibus, altera^psius marginis, altera paullo superiori. Valvulae alterius flos- 
Guli^hermaphroditi in hac nulla vestigia inveni, sed paucas tantum vidi spi- 
culas et nonjnisi unam dissecuL 

a B. molk (N. ab £. :) glumis lineari-lanceolalVft aUeiiM^VSa ^^\fi^ ^^t\%. 
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inferiori sexnervi bidentata, superiori setaceo-caudata, rachi pedicellis<^ue spi* 
cularum sterilium plumulosis, vaginis vel totis glabris, vel margine foliisque 
oblongis, basi cordala amplectentibus, pubescentibus moUiterque ciliatis flac- 
cidiSy spicis subquatemis. 

«, majtu ; spicis vagina inclusis, vaginisque glabris, foliis nugoribus mol- 
lissimis. — Wight, cat, n. 1686. — Andropogon lanceolatus, Heffns,-^ 
A. lancifolius, Trin, in act, Petrop, 7* p* 271. 
/3y tenu$ ; spicis longe exsertis, culmo violaceo filifonm, foliis parvis, an- 

gustioribus aut latiusculis rigidulis, spicis pallido et yiolaceo-variis. 
7, parvulum ; spicis ut in /3, violaceis, foliis mollissime pubescentibus, va- 
ginis mai^^e viUosulis. — ^Andropogon microphjUus, Trin, I. c.p. 27& 

Hab. — m, in Peninsula Ind. Or. ; Heyne, Wight, — fi (n. 221, 222, 228) et y 
(n. 220) in Benghala boreal! ; Royle. 

Differt a binis prsecedentibus culmo graciliori, foliis moUioribus, magis ob- 
longis, e linearum trium quidem ad 1 } poll, longitudinem variis, sed ubicun- 
que paulo perfecUora sunt, distincte oblongis in medio vel paulo ultra latiori- 
bus, hinc basin versus mediocriter attenuatis (majoribus S-6 lineas latis), spi- 
cis ut in reliquis bifidis minoribus (in var. a omnino intra vaginam su- 
premam aphyllam acuminatam paUentem reconditis et e latere ejus pro- 
rumpentibus, post anthesin delabentibus jam spiculis in pedunculo gracili 
emergentibus ; in var. /3 et 7 cum culmi apice filiform! villosa exsertis), spi- 
culis minoribus vix iinea longioribus, glumis fere membranaceis nee pectina- 
tim serratis, sed ad nervos scabris, superiori praesertim setigera. Glurase in 
« pallidse sunt, in fi ety magis minusve violaceae, inferior fere linearis, sex- 
nervis, nervis duobus penultimis in dentes apicis acutos excurrentibus ; su- 
perior gluma nervi utrinque lateralis guadet vestigio. Flosculi glumis duplo 
breviores, basi stipite communi brevi conjunct!, glabri, tenerrimi ; inferioris 
valvula oblongo-lanceolata, acutiuscula subenervis, flosculi fertilis valvulam 
superiorem mentiens, sed vere exterior illiusque inferiorem valvulam basi am* 
piectens; superioris valvula ist! similis, paulo major obtusiuscula, binervis, 
dorso obtuse canaliculata, ubi arista, a basi valvulse adscendens, tenuissima, 
glumis duplo, valvula sua quadruplo longior incumbit (ceu nervus medius so- 
lutus et liber emergens), quae in var. a ad J in jS ad } in 7 ad medium Isevis 
amoene rubra, hinc nodulo exiguo articulata scabra et pallida aut violacea per- 
git, siccitate autem in parte Isevi leniter torquetur ; valvula superior lineari- 
subulata, angustissima, inferiori quadruplo brevior. Lodiculse Uneari-oblongse, 
obtusse. Stamina duo * ; antherae oblongse, violacese. Ovarium oblongum 
luteum ; stjli mucrone ovarii basi conjunct! ; stigmata lutea. Pedicellus spi- 
culse neutrius longitudine demidiae spiculae fertilis, pulchre, nee admodum 
late, ciliatus. Spicnla bsec oblongo-lanceolata, fertili minor eidemque tarn 
arete appressa, ut oculos facile effugiat ; glumae ut in fertili, sed niinus acu- 
tatae; valvularum rudimenta exigua, squamiformia. Culmi longritudo in 
var. » 1-1 4 ped , in var, ^ vix pedem sequans, in y 4-2} poUicum. 

4. B. rmcans (N. ab £. :) glumis oblongo-lanceolatis attenuatis micanti sca- 
briusculis, inferiori sex-nervi nervis serrulato-scabris apice subulato integro 
guperior! breviseto, rachi pedicellisque spicularum sterilium plumulosis, va- 
ginis glabris margine ciliatis, foliis oblongis basi cordata amplectentibas pilosis 
inferiusque rigide ciliatis, spicis geminis ternisve. 

« Videas Generis Characterem ubi Stamina triet,'~G. A. W.-A. 
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m ; flpieuUs pallidis, b«8i a vagina suprema inclusis. 
m* ; qjiculis pallidis, nudia. • 

/8 ; spiculis violaceis, cnlmi apice gracillimo longe exserta 
Hab« In Benghala boreal! ; Royle, 

Pneter notaSf in charactere exhibitas, a B. molli difTert : spiculis dupio fere 
majoribns, 14-1} lineas longis, seta flosculi breviori, spicula sua ad summum 
duplo iongiore, 1. e. parte exserta 2-lineari, in feme baud rubra, sed primum 
lutescente, demum fuscescente totaque ssepe concolore, spiculis neutris subu« 
latia Glumse muriculis exiguis micant, prsetereaque inferior ad nervo i dis- 
tincte prominulos, superior ad carinam scabrse sunt. Gluma inferior, in bac 
specie dorse rigidior, inargine membranacea a parte dorsali elastice convoM- 
tur setamque quasi canaii exceptam arete retinet, quod quidem et in aliis hu- 
jus generis spedebus obtinet, in hac autem luculentissime cemitur. 

III. LIPEOCERIS. Tnn. 

(Charactere reformato.) 

Trih, Saccharines. § ANDROPoooKEiB. 

Spiculs in racM angusta barbulata geminatse ideoque quadrifarise, hetero- 
gamse, conformes ; seriebus duabus contiguis sessilibus hemiologamis setigeris^ 
aliisque duabus hemigamis masculis neutrisve muticis. Glumse duse; inferior 
utriusque generis herbacea, multinervis, lata, plana vel laxe convoluta, apice 
tridentata vel Integra ; superior spiculae sessilis chartacea, carinata, trinervis ; 
masculffi submembranacea, plana trinervis, laterlbus inflexa. Flosculus uter- 
que univalvis ; inferior neuter, valvula membranacea acutiuscula ciliata ; 
superior in spicula sessiU herraaphroditus, llneari-angustissimus, abiens in 
setam flexuosam basi tortam. Lodiculae magnae, colorat^e, crassiusculse, ob- 
conicse, introrsum (versus genitalia) convexae, extrorsum leuiter canaliculatse, 
emarginatse, angulis acutis subbicomibus. Stamina tria, antheris olivaceis. 
JStjli basi contigui; stigmata aspergilliformia. Caryopsis basi angustior, 
obtusa cum mucronulo duplici a stjlorum residua. Spiculae masculae nosculi 
inferioris valvula membranacea, lanceolata, sursum nonnihil dilatata^ apice 
tridentata, ciliata. Stamina ut in hermaphrodito. 

Infiorescentia : spica imbriceUa, tetrasticha^ mbsecunda, solitaria^ et turn Hete- 
roponis inflorescentuB omnino simillima^ autfasciculatim divisa ; plerumque leniter 

tortct^ Mubspiralis Gramina basi repentia, particular adscendentia, ramosa. Nodi 

barbatL Folia, linearioy acuta, circa basin barbata. Ligula brevissima. Spica 
terminaUs in longe exserto culmi apice ^ quandoque gemiruB ejusmodi atU plures* 
Secundum Roxburghium etiam spica in eodem pedunculo gemiruB temceve obveniiint. 

Genus, uti patet, Heteropogone in primis diversum forma glumarum et 
sexus diversa distributione, quae notae habitu proprio bene confirmantur ; ab 
Andropogene subgenere Trachypogerie caute, nee tuto omnino, distinguendum 
glumis utriusque spiculae conformibus herbaceis mollibus. CL Trinius, nes. 
^io quomodo evenerit, in exponendis partibus spicularum lapsus est, glumam 
unam ponens, alteram autem glumam valvulam flosculi inferioris singulam 
esse statuens ; quod si ita esset, valvula aristata non inferior^ sed superior di« 
cenda fuisset, si ponas, valvulam neutram, pro more glumae inferiori proxi- 
mam, ilium alteram declarasse flosculi hermaphrodi valvulam ; semper ete- 
rim valvula inferior flosculi superioris glumse superiori respondet ; superio- 
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mm autem esse glumam illam imam, quam Btatuit Trinius necesae sit con- 

jici, quod eidem flosculus sic dictus neuter chartaceo-coriaceuS) qui absque 
dubio eadcm pars, quam glumam superiorem in antecedentibus dixi, oppositus 
sit. Unicum errorem, plures secuti simt, probabiliter propter yalvulam su- 
periorem superioris flosculi, in hoc gramine revera deficientem, a cL auctore 
in&uste surrogatam gluraa superiori in flosculorum numerum recepta. Ico- 
num iuterpretatio in tab. xviii. Fund. Agrost. vera hac est : ilg. 2, gluma in- 
ferior spic. masc. ; 3, eadem spicuia a latere glumse superioris ; 4, gluma supe- 
rior. (IMnio flosc. neuter) ; d, valvula flosculi neut. (valvula flosc. masc in£ 
Trinio) ; 6, valvula flosculi masculi (valvula flosc. masc sup. Trinio). CI. 
Trinio argumento fuisse videtur indsura apicis hujus valvuUe, quae sane su- 
. perioris magis quam inferioris indicium ; accuratius autem rem examinando 
plerumque apiculi intermedii vestigii invenimus^ et si istius vestigia nulla 
adessent, non obliviscendum tamen, in Saccharinearum tribu ubicunque setse 
siva arista valvulam terminat, banc e sinu apicis bifidi ortum ducere, nee nisi 
laciniis deletis, quod quidem in hujus generis flosculo hermaphrodite acddit, 
videri pure terminalem. Tum vero in spiculse mascula valyula inferior flos- 
culi masculi vel omnino absorpta deesse videtur, vel ubi magis evoluta su- 
perstes est, apice ad tjpum primitivum bifidoy sinu vel nudo vel setulse vesti- 
gio prsedito, venit in conspectum. II, Codiculse (figura mala); 7} spicuia 
hemiologoma a latere glumse superioris ; 8, eadem, a latere ; 9, gluma superior 
(valvula neutra Trinio) ; 10, flosculus uterque, neuter ad dextram, herma- 
phroditus setiger ad sinistram (flosc. hermaphroditi valvulse inferior ad sinis- 
tram, superior ad dextram, ex Trinio). lApiocercidis nomen, si defectum 
glumse superioris significet, utpote ex errore natum, mutandum fuisset : de 
vera interpretatione autem vocis knvnoxi^xtg ex sententia auctoris cum pluri- 
ma ad hucdum dubia restent, rem intactam relinquL 

1. L. serrata (Trin. :) glumis apice trideiftatis, spicis solitariis geminisve.— 

Tr, Agrostogr, p. 203. ^ 18; Wight, cat* n. 1687 ^Andropogon caricosum 

lAnn, «p. pi, p, 1480; Thunb, Jap. p. 39 ; Kunth, en. I. p. 507 ; Rojfb, in c»^ 

mere. Ind. or. mus. tab. 873. A. serratus, Retss. obs. 3. p. 21 ; Willd. sp, pi. 

4. p. 903 ; Kunth. en. \. p. 490 ; Rojcb. fi. Ind. 1. p. 253 (ubi errore calami vel 
tjpographico verba *' involucre smooth, glossy, keeled, pointed,*' pro " inte- 
rior (i. e. gluma interior) smooth, &c.") ; {ed. Wait.) I. p. 257. 

Hab — In Peninsula Ind. or. et in Benghala ; Rovburghy Wight, aliique. 

Synonymon Rumphii hujus certe graminis non est. Malus baud raro^qui- 
dem exhibuit Rumpbius flguras prsesertim graminum, sed adeo pesaimaa da- 
re, nostrum si pingere voluisset, certo nunquam potuisset. 

2. L. digitata (N. ab £. :) glumis apice integris, spicis fasciculatim divisis 
roriusve solitariis — Andropogon mollicomus, Trin. in Act. Petrop. 7* p* 276 
(excL syn. Kunth. et Sieb.). — A incurvatus, Koen. in herb. Banks, (non Rets.) 

fi ; spicis solitariis. 

Hab — In Benghala boreali ; Rogle, In Peninsula ? ; Koenig. 

Distincta a L. serrata foliis vaginisque omnino glabris, illis margine augus- 
to cartilagineo pallido scabriusculo cinctis, spiculisque minoribus. Folia 2-24 
poUices longa, vix lineam lata. Spiculae sessiles lineam longsB, sordide viri- 
des ; glumse herbacese, 6~8-nervos, apice obtusse, integrse ; spiculse masculse 
aut neutrae similes ; si neutrte, minores. Spiculae sessiles flosculus luperior 
semper bermaphroditus. 
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3. L. mMeoma (N. ab. E.) — ^Axidrop<^ii, Sieb. maur. 1. m. 48. — ^A. molli* 
comuS) Kunth, rev. gram, 1. p. 365. t,96; en. 1. p. 497* 
Hab.— In insula Mauritii ; Sieber. 

IV. HOLOGAMIUM. N. ab E. 
7W6. Saccharins JE. § Andropooonba. 

Spiculffi in rachi angusta geminatse, quadrifarise, heterogamae, poljganue, 
subconfonnes, altera sessili monoica setigera; altera pedicellata, mascula, 
subaetigera. Glumse duse, nervosse, inferior herbacea, plana, attenuata, apice 
bifida, spicuke sessilis parinervis (S-nervis) canaliculata angustior, spicule 
masculse imparinervis (d~7-nerv.) nervis valde prominulis, latior; superior 
gluma carinata, chartaceo-niembranacea,spicul8e sessilis apice setigera, spiculie 
pedicellatie mutica. Flosculi duo, bivalves, valvuiis membranceis subsquali- 
bus ciliatis ; inferior spiculse sessilis masculus, muticus ; superior femineus, 
valvula inferior! ex apice bifido setam validam Isevem inferius canalicula- 
tam emittente, superiori flosculi masculi valvulse superiori simUi. Lodiculse 
crassae, trigonse, obconicse, truncatse, coloratse, glabrae, in utroque flosculo si- 
miles. Stamina flosculi masculi tria, antberis luteis. Styli flosculi feminei 
duo, gradles, basi conjunct!, stigmata laxe penicilliformia, pallida. Caryopsis 
libera. Flosculi spicule pedicellatae duo masculi, uterque bivalvi**, valvuiis 
subsequalibns omnibus muticis. 

Inflorescentia : spica solitaria, Heteropogonis, leunuscula, spicidis sat spe- 
cUms, maseuHt prasertim valide regulariterque nervosisy ciliatis. Kacheos articuii 
ei pedicelli compressi^ plumulosihcUiatu — Gramen perenne. Culmi cfurt, gradles. 
Vaginse arcta^ intemoeUis breviores, striattB^ superne tuberculaUe et hispida. Li- 
gula eiUata. Folia angusta, acuminata, plana, rigidula, striata, scabra, ad basin 
ooniractam utrinqtte plica caUosa prtedita, glaxicescenHa. Spiculae lanceolate, ses* 
sUeSy 3 Un,,.~-pediceUatiB, 3i tin, longa. Spica exserta, 3-4 poUices longa, stibun' 
data. Seta (dempta valimla li»2 lin. longa) pollice longior, UBvis,Jlexuo$a, infeme 
purpurea et canaliculata, 

1. H. nervosum (N. ab E.) — Wight, cat. n. 1689. — Andropogon nervosus, 
RotlL; WiUd. tn act. am. not, cur. Ber. 4. p. 218 ; Roem. et Schult, sgst. veg. 2. 
p, 812. — Kunth, en. I. p. 507* —A. striatus, IVilld. sp. pi. 4. p. 903 ; Kunth. I. c 
p. 487- — Pollinia striata, Spr, pug, 2. p. 12 ; sgst. veg. I. p. 288 (ejfd. syn. Ait^ 
et Brown), 

Hab.*— In Ind. or. ; Bottler, Wight. 

Ad SMiiMoehprium perperam duxi banc speciem in Agrost. Bras. p. 332. 

( To be continued. J 



De&cription of several New or Rare Plants which have lately 
Flowered in the neighbourhood of Edinburgh^ chiefly in the 
Royal Botanic Garden, By Dr Graham, Prof, of Botany. 

Gerardia aphylla. lO/A December 1834. 

G. aphylla ; caule erecto, virgato, 4.gono, base simplice subpiloso, sur- 
sum glabro parce ramoso, subaphytio, squamis ovatis minutis decussa- 
lis, floribus suboppositis, pedicello longioribus (Jhribus rubrisj, 

Gerardia aphylla, NuttaU, Genera, 2, 47.— EWiot, Bot. o£ ^. Cax^Yvoa. ^xv^ 
Georgia, 2. 114,-^Spren^l, Syst, Veget. 2. 807. 
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DE8CEIPTIOM. — Rooi anDuaL Stem erect (in native ^pedmena 3 feet high), 
4-sided, somewhat hairy towards its hase, in the specimen described 
simpie, native spccimeits sparingly branched towards the top. Minute 
leaves said to be occasionally observed, the only substitutes which I have 
seen are small scales, green, somewhat fleshy, ovate, beh)w reflected and 
hairy, higher up subappressed and smooth, opposite and decussating. 
Flowers in terminal spicale racemes on the stem and branches, suboppo- 
site and decussating like the scales, from the axils of which (now reduced 
to extremely minute subulate bracteae) they spring. Pediceh erect or 
slightly arched outwards, glabrous, enlarging a little towards the campa- 
nulate^ glabrous, 5-toothed, persisting Calyx, Corolla (half an inch long, 
halt an inch across) rose-coloured, except in its short nurrow tube, which 
is nearly colourless ; above this campanulate, gibbous, and longest on its 
lower side, and there slightly spotted within ; limb Mobed, lobes rounded, 
entire, veined, ciliated, the lowest the narrowest, two upper ones woolly 
within at the faux. Stamens included, inserted into the tube of the co- 
rolla, filaments very unequal in length, spreading in the middle^ con. 
verging at the apex, where the two longest meet. Anihert yellow, green, 
ish along the edges, oblong, lobes pointed at both extremities, slightly 
divaricated at the lower, connective slightly pointed at the apex between 
the lobes ; pollen granules pale yellow, veVy minute, oblong. Pirtil in- 
cluded ; stigma blunt, lobes cohering, the lowest the longest ; style pass- 
ing through the woolly lining of the upper part of the corolla, and 
stretching a little beyond the stamens, slightly hairy, flattened towards 
the stigma ; germen globular, green, shining, placed upon a small disk 
of darker green, bilocular ; ovules very numerous, placed upon the cen. 
iral placentae. 

This very pretty plant came up in soil in which Mr Cunningham had im- 
ported from North America plants of Dioruea muscipula^ and flowered in 
the stove at Comely Bank in November, the first time, I believe, in 
Britain. The geographical distribution of the species is said by Nuttall 
to be from North Carolina to Florida. I have excellent specimens from 
Alabama, communicated by my kind friend Dr Torrey of New York. 

Intligofera violacea. 

I. violacea ; fruticosa ; foliolis G-jugis, oblongis ; racemis axillaribus folio 
demidio brevioribus ; leguminibus strictis, subcylindraceis, glabris, 
G-1 0-sper mis. — Roxb, 

Indigofera violacea, Roxb, Fl. Indica, 3. 380 — Bot Mag. 3348. 

Description Shrub{\w\\Xi us 5 feet high) erect, branches suberect, round, 

pubescent when young, bark brown, with straight, slightly prominent 
continuous longitudinal lines, slightly warted on the older branches. 
Leaves (24 inches long) ])lnnated, leaflets in five pairs, obovato.elliptical, 
flat, slightly pubescent on both sides, the hairs, as most commonly in the 
genus, fixed by the middle and adpressed, rufous upon the young leaves 
and on the extremities of the twigs. Stipules and stipellules bristle-like, 
hairy, niarcescent, the former spreading, the latter erect. Racemes axil- 
lary, longer than the leaves; flowers 12-20, continued nearly to the 
bottom of the pubescent peduncle ; pedicels nearly twice as long as the 
concave-subulate deciduous bracteae, from the axils of which they spring. 
Calyje rather shorter than the pedicel, pubescent, rotate, 5-toothed, the 
lowest tooth the longest, the two upper distant. Corolla large and hand- 
some, nectariferous at the base ; vexillum erect, elliptical, concave, with 
a white slightly striated spot on the inside near its base, above which it 
is reddish-purple, passing into lilac, and becoming gradually paler up- 
wards, nearly sessile, and somewhat callous at its insertion into the ca- 
lyx ; alae scarcely shorter than the vexillum, of a bright deep rose co- 
lour, spread out horizontally in the centre of the flower, the upper (inner) 
edges being straight and in contact, the lower (outer) edges hatchet- 
shaped, attenuated downwards, swollen at the base, and there slightly 
hairy and gibbous on the outer and upper sides, its short tooth-lUce daw 
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being projected from the lower edge ; keel rather lon^r than the alse, 
rose-coloured in its edges, everywhere else pale lilac, its petals united 
except at the claws, which are callous, at first straight, and afterwards 
bent down elastically, separating very widely the keel and alse from the 
vexillum, somewhat hairy towards its edge and back, toothed on the up- 
per edge ot its claws, and having a distinct papilla on each side. Sta- 
meni diadelphous, included within the keel; filaments purple, glabrous, a 
very short ascending portion only being free ; anthers green, mucronate, 
pollen-granules extremely minute. Pistil little longer than the stamens ; 
Btigma minute; style pubescent; germen linear, glabrous ; ovules about 10. 
This very handsome shrub has stood for several years in the open air in the 
Botanic Garden, Edinburgh, and flowered for the first time in July 1834. 
We received it from Mr Thomas Hogg, Clapton, in 1820, marked with a 
query as a species of Indigofera. It diiters from Roxburgh's description of 
/. mciacea in having the raceme rather longer than t^e leaf. I should have 
considered it his /. arborecky had it not been that the branches are erect, 
not ** spreading in every direction,** and had it not been reasonable to 
expect that /. arhorea would have attained a larger size in a shorter 
time. There is a very near affinity between /. cauioidetf BottL, /. vio- 
iaeeei, Roxb., /. etrborea^ Roxb., /. Jirahulia, Hamilton, and the specimens 
which I named /. verruoosa in Wallich*s List of Plants in the £ast India 
Company's Museum. If they shall prove to be specifically the same, 
the name of /. eassUndet should be adopted, as published by De CandoUe 
in his Prodromus in 1825. I have no specimen of /. violacea from the 
Botanic Garden, Calcutta, with which to compare our plant, and the 
specimens of/, arborea from thence have the branches much diffused. 

Fhaca canescens. 

V.canesceru; to ta canescens; caule subrobusto, subramoso; foliolis 8-1 2- 
jugis, oblongo-linearibus, obtusis, submuticis, stipulis ovato-acuminatis ; 
racemo axillari, multifluro, laxu, pedunculate ; pedunculo fructifero, fo- 
lium superante ; leguminibus pubescentibus, ovatis, apice attenuatis. 

Phaca canescens, Hook, ^ Arnoiiy Bot. Miscel. voL 3. p. 185, — Cuming's 
Herb. No. 735. 

Dksckivtiov. — Stem elongated, slightly branched, hoary-pubescent, some- 
what flexuose, nearly round. Leaves (3 inches long) divaricated ; leafets 
(9 lines long, 2^ broad) in 10-112 pairs, oblongo-linear, hoary. pubescent on 
both sides, concave above, nearly pointless. Stipules acuminato-subulate, 
adhering for a little way round the stem at the base. Racemes axillary, on 
peduncles, gradually elongating, and when in fruit as long as the leaves. 
Flowers scattered loosely upon a rachis as long as the peduncles, spread- 
ing upon very short pedicels. Ca/yj?, like the peduncle, pedicel, and 
every part of the plant, except the corolla, stamens, and style, hoary, the 
lower teeth the longest. Corolla pale rose-coloured ; vexiilum, which is 
the darkest petal, and slightly striated, elliptical, erect, reflexed in the 
sides, and keeled, slightly notched ; alae rather shorter than the vexil- 
lum, hatchet-sha])ed toothed at the base, claw linear, thrice as long as 
the tooth ; keel half as long as the alse, blunt, flattened on its lower side, 
tipped with greenish-yellow, its petals free only for a little way above 
the insertion of its linear claws, its teeth short and blunt Stamens dia- 
delphous, filaments glabrous, anthers orange-coloured, pollen-granules 
small, round, glistening. Germen covered with white silky hairs. Legume 
(unripe) turgid, ovate, somewhat compressed, pubescent, about 5-seeded. 

This plant, found by Mr Cuming at Valparaiso, we received in the Bota- 
nic Garden, Edinburgh, from that of Birmingham in spring 1834. It 
flowered in the greenhouse in June and July. 

Rhodochiton volubile. 

Generic Character* — Calyx membranaceus, coloratus, campanulatus, 
5.fidua. Corolla; tubus anguloso-clavatus, interne pills simplicibus 
reflexis, basi ubique, faucem versus 5-fariam, vestitus ; limbus S-parti- 
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lus, segments lubiequalia trccto. Stamiua diiljDBmia, rudimcDto 
quinti, erects, apidbits tiinplicibus. Stilus sub etij^mate reclus. 

nbodachitun volubile, ZtunAarim Bot. Maj(. 3367 

Xiopbospennuin KhodocliitDQ, Don, iu Swevt'a British Fl. Garden, S60. 
Seicbiption,— ^fmu filiform, branched, twining, Eubcjlindrical, firm, 
purple, sparing!; cuvered vith minute, glandular hairs. Leaaea (lull; 
3 inches 'oaa, near!; as much lirosd) alternate, itttiolt^, rounded and 
eordate at the baae, acuminate, lobed, dentate, "troDglj nerved, when 
young of dark greenish-purple, when older brijrht green above, below 
pale, and at length with ■ purple tinge, sparingly cohered with short 
glandular pubescence on both surfacea, nerves prominent below, chan- 
nelled iboTe; petioles abnu t a-s long aa the leaf beyond the sinus, vulubUe, 
channelled above. Fedunclet axillary, saiitAj, pendulous, filifonu, purple, 
longer than the l^ivea, Sexuose and gpiraily twisted, when young glan- 
duliiBO-iiubescent, alturwards nearlvglabruus, shining. Floutr-budt ovale. 
Floaen ]>endulnus. C<dy» (nearly 1 inch long, rather more across) cam- 

Eanulste, spreading from the base, 5.cleft, shining, deep purple, reticu- 
ite, externally Kligbtly glanduloso-pubesceut afterwiirds nearly glabrous, 
OD the inner lurlvce pretty copiously covered with rather long glandu* 
lar pubescence i lobes ovate, acute, in Iha bud closely imbricated, after 
expansion slightly connivent, and later somewhat spr^ding at the apices. 
Condia twice as long as the calyx, of much deeper purpU: than it, co- 
vered externally with glandular pubescence ; tube clavato-cylindrical, 
unequally S-siiled, dilated at its base where it incloses the gennen, in- 
ternally towards its base uniformly and rather den selyjcoverea with blunt 
white inverted simple pubescence, which, higher in the tube, is nearly 
confined to the longitudinal angles correspun^ng to the externa! depres- 
sions ; anil is nearly awanting on the uppermost of these ; limb glabrous 
within, and externally less pubescent than the tube, of five elliptical, 
blunt erect lobes, of which the two upper are rather the shortest and 
broadest, the lowest the narrowest and rather the longest. SUunena sub- 
equal, rather longer than the lube ; Jilamenls straight, purple, glabrouii, 
shining and filiform above, near their base, dilated, Eomewhat nattened, 
paler and covered with inverted hairs similar to those on the inside of 
the tube, to which they adhere (at the same time becoming smooth) as it 
passes round the germen ; anthers smooth, dark viulet-coluured, lobes 
elliptical di*arica(eil, bursting along their outer edges ; pollen white, 
granules minute, oblong. Tbere is a minute abortive stamen between 
the bases of the two upper perlect ones. 5'lif ma of two miuute, erect white 
lobes. Style filiform, scarcely deflected, rather longer than the stamens, 
glabrous, or wilh a very few scattered hairs towards the base. Gernwi 
green, ovate, compressed, glanduloso-pubescent, placed obliquely upon a 
smooth fleshy dist. Ouultj very numerous, globular, on podospenns aa 
long as themselves- 
This plant, native of Mexico, was received at the Botanic Garden, Edln. 
buigh, from Mr Low of Clapton, who had it from Berlin, and ha.i flower, 
ed with us very freely in the open border during September and Octo- 
ber. It Keems perfectly hardy, and is highly ornamental. 
1 regret that I have not seen the original observations on the genus b; 
Prolesaor Zuccarini, but I cannot agree with Mr Don in uniting it with 
-topAofpBnmm, though undoubtedly these genera are very nearly allied. 
The following contrast shows the ground of this opinion : 
Hbodochitor — Calj/i membranous, 5-cle(t, campanulate, s^ments conni- 
vent In the bud, and long after. Corolla, tube clavato-cylindrical, with dis* 
linct angles, hairs on Inside reflected, and occupying the five angles; limb 
erect. Slameni subexserted, {ilaments nearly glabrous, erect, simple at the 
apex. Stj/li) scarcely deflected, straight below the stigma. 

IxiPU09r£H.HUM Calyx herbaceous, 5-parted, segments prominent at the 

edges, and spreading at the apices even In the youngest state of the bud> 
Cm^illa, tube camjianulate, turgid below, hairs on inside erect, and occupy- 
' ing two dense lines ; limb spreading. Siameia included, filaments deflected, 
glMBdular towards the antbent, with a tubercle or ^hort blunt branch at the 
apej. S/flg liefletted, beat to a r'lgW atigXe imioeiSaVeVj \ieVi-K 'Cce *\.i^3i«. 
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' 1834, Jan. 20.— Sir Thomas Makdougall Bkisbane, K. C. B 
President, in the Chair. At this meeting the following com- 
mumcation was read : — 

On the Principle of Vital Attraction and Repulsion, with 
some applications to Physiology and Pathology. By Dr 
Alison. 

Thb object of tills paper was, to state and estimate the scientilic 
Talue of a variety of facts, which liave been recorded by various phy- 

siulogiBts ; and many of which have been verified by personal obser- 
VBtiou, in proof of the piopoaitJoii, — That the Huids of living twdies, or 
in immediate contact with them, are iu many instances liable to 
movements, — dependent on the vitality of those bodies, but inde- 
pendent of any vital contractions of their solids. — and which can 
fiardJy be conceived to be effected otherwise than by certain atlrac- 



^Wlionf and repulsions, peculiar to the living state. 
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Five classes of observations, jierfectly distinct from one anotheri 
were stated in proof of this general proposition. 

I. The lirst are those made on the regular progressive movements 
of juices (made visible by whitish globules) in many kinds of vege- 
tflblesj to which the name of flo(«/ion has been given in the case of the 
cellular plants, such as tlie Chara and Caulinia, and that of Cyclate 
in the case of cellular plants with emitting juices, such as the dilfer- 
ent species of Ficus, — movements which go on nearly uniformly, under 
considerable variations of temperature, and of other external drcum- 
Btances, while life continues; and which are not only unattended 
with any visible contractions of the parietes of the cells or vessels 
containing the lluid, but are of such a nature, a& no contractions of 
these parietes appear capable of producing, as appears particularly 
from the elaborate inquiries of Schultze, Amici, Nisbet, and Cassini. 
This conclusion is the more important, as it is probably applicable to 
nearly all the movements, peculiar to life, in the fluids of vegetables, 
although the observations on which it rests can be satisfactorily made 
on those only which contain opaque globules. 

II. The second set of facts are those connected with the tisible 
currents, which take place in water, in contact with many living 
bodies ; as ascertained, Jirst, By the observations of Dutrochet and of 
Dr Grant on living sponges ; iecandlj/, By those of Dr Sharpev, M, 
Quillot) and M. Raspsil, on many aquatic animals, chiefly mollnsca 
and the larvai of reptiles ; and, lastly, By those of M. Raspail, and 
of many others, on certain animalcules, chiefly of the genus Vorti- 
celia. In all these instances, facts seem to be established, u'hich are 
altt^ether incousistent with the supposition of the movements de< 
pending merely on contractions or vibrations of any living solid teX' 
tures. 

III. The third class of facts adduced on this subject cin\%\«X% ^ 
' le which show, that, in the fcetal state of ammaVt!,, 4\5eT«vi\. ^otX* 
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are sncceasively developed from the aemi-fluid matter of the ovum ; 
and the purticles of that matter must therefore have been mach and 
variously moved before the heart acta, or any contractile vessels have 
been formed: and further, that tlie human ovum itself, during the 
time when it is surrounded on ali sides by the shaggy chorion, must 
draw its nourishment from the aemi-Suid matter contained in the 
uterus, through the tilaments of the chorion, without the aid of any 
contracting vessels in these liluments. These points appear estfl- 
blished by the observations of Prevost and Dumas, Brescbet, Vel- 
paeu, Raapail, and others. 

IV. The author considers the existence of attractions and repul' 
sions, peculiar to the living state, among certain of the particles of 
the blood of animals, to be established by due consideration of the fol- 
lowing fiicts : 

1. By the phenomena of the coagulation of healthy blood, and the 
utter absence of any contemporaneous mechanical or chemical change, 
adequate to explain the change of aggregation of the particles of the 
librin, on which that process depends. 

2. By the great retardation of that process, when blood (although 
its circulation is arrested) is contined witlnn a healthy living texture. 

3. By the great acceleration of that process, when the living tex- 
ture, in which blood is contained, is severely injured. 

4. By the total suspension of that process, when death is produced 
by a tjudden and violent cause, expecially by a cause which at the 
same time destroys the power of contraction after death in muscular 

5. By the ditTerent modilicatLDns of that process, which are ob- 



I 



6. By the phenomena which are observed In those portions of blood, 
which are extravasated in inflamed parts. 

In proof of these points, the author refers partly to personal obser- 
vation, and partly to the works of Hunter, Hewson, Thackrah, Scu- 
damore. Prater, Schneder van der Kolk, Velpeau, Grendrin, Royer- 
Collard, and Kaltenbrunner. 

V. The last set of ubserrationg, adduced in support of the general 
principle, are those which, in reference to more complex questions in 
physiology, are the must important, via. those which indicate that 
the blood circulating in the capillary vessels of living animals, sod 
examined by the microscope, exhibit a variety of movements, and 
changes of movement, which no visible or conceivable vital con- 
tractions of the heart and arteries are adequate to explain. 

Most of these facts, as to the capillary circulation, were accurately 
described, and the conclusion, which appears inevitable from them, 
as to the existence, in the living state, of a peculiar cause of move- 
ment inherent in the blood itself, or at least independent of any im- 
pulse from contracting solids, was stated and carefully limited by 
Ilatler. In regard Co the rest, the author refers, not only to personal 
observations, but chiefly to the authority of Dollinger, Wedemeyer, and 

^Itenbrunner in Germany, and of Quillot and Leuret in France. 

The analogies which may be traced, between the principle which 

!ms thus established, and other ascertained laws both of living 

ings and of inorganic matter ; and the applications which may be 
jadeofitj to the explanation of the miwe emn'plex phenomena of the 
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living body in health and disease^ were reserved for a future commu- 
nication. 

Feb. 3. — Sir Thomas Makdougall Brisbane, K. C. B. 
President, in the Chair. The following communications were 
read :— 

1. Notice of some recent discoveries in Organic Chemistry. 

By William Gregory, M.D. 

The author in this paper communicated to the Societv an ac- 
count of Creazote, a new organic principle* lately discovered by M. 
Reichenbach^ which possesses remarkable antiseptic properties, and 
is the source of the antiseptic power of wood-smoke, empyreumatic 
pyroligneous vinegar^ and other empyreumatized substances^ also of 
a very volatile fluid, lately put into his hands by Mr Enderby of 
London, which is obtained by the destructive distilktion of caout- 
chouc, and possesses in a higher degree than any other menstruum 
the property of dissolving that substance ; and lastly, of three new 
crystalline bodies which have lately been discovered by M. Robiquet, 
and other French chemists, in opium^ and which are named Narceine^ 
Meconine, and Code'ine. Specimens of the several substances were 
exhibited. 

The author stated, more particularly in regard to the last of these 
principles, that although in common with the two other newly dis* 
covered principles of opium, it constitutes an extremely small 
proportion of that drug, it may be obtained in a tolerably large quan- 
tity from the muriate of morphia of commerce, which appears to con- 
tain about a thirtieth of codeine. 

From experiments made on various healthy individuals with co- 
deine, obtained in this manner, he is led to infer, that in the doze of 
three, four, or five grains, it is distinctly stimulant in its action, and 
to suspect that it may be in part the cause of the disagreeable exciting 
effects produced by opium in some particular constitutions. 

Feb. 17. — James Russell, Esq. V. P, in the Chair. The 
following communications were read : — 

1. Analysis of Coprolites from the Limestone of Burdie- 
house. By A. Connell, Esq. 

These coprolites, as well as the limestone where they are found, 
contain a trace of animal matter, as ammonia is disengaged at a red 
heat. 

Muriatic acid dissolves the greater part with slight effervescence. 
Ammonia throws down from the solution a copious gelatinous preci- 
pitate of phosphate of lime ; and in the remaining fluid, oxalate of am- 
monia throws down oxalate of lime. The matter left undissolved by 
the muriatic acid is inflammable, leaving a small siliceous residue, 
and appears to be bituminous matter derived from the matrix. There 
is no magnesia, sulphur, nor fluorine. 

The analysis of two coprolites, measuring from two inches to two 
inches and a half in length, and containing each a few flshsceAi^)^^^ 
the following nnmerictu rcBults. 
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Phosphate of lime with a little oxide of iron. 85.08 83.31 

Carbonate of lime, 10.78 15.11 

Silica, .... . . 0.34 0.29 

Bituminous matter, . . 3.95 1.47 



100.2 100.00 

The proportion of phosphate of lime, appears thus to be pretty nni* 
formly 5 6ths of the whole. The variation in the proportion of car- 
bonate of lime may probably be influenced by the matrix, from which 
also the bituminous matter is derived, llie limestone, when dissolv- 
ed in muriatic acid, leaves a dark bituminous matter, in the propor- 
tion of 2.5 per cent. 

2. Notice relative to the Polyzonal Lenses belonging to 
the Commissioners of the Northern Light-houses. By 
Alan Stevenson, Esq. 

These lenses, which were exhibited to the Society by Mr Steven- 
ion, are three in number. One, a plano-convex lens, two feet six 
inches square, was made by M, Soleil at Paris, under the superinten- 
dence of the late M. Fresnel. Another is a double-convex circular 
lens of flint-glass, three feet in diameter, which was constructed by the 
Messrs Gilbert of London, at the suggestion of Sir David Brewster. 
The third is a circular plano-convex lens, two feet six inches in dia- 
meter, cast in one piece as originally proposed by Bufibn. This lens 
has been executed for the first time by the Messrs Cookson, plate- 
glass-makers, Newcastle. 

The author, with the assistance of Mr John Adie jun., made a 
numerous set of observations, to determine the relative value of these 
lenses, and for this purpose ascertained, j^V^f, the mean focal distance 
of the central lens, and the several concentric rings of each, compa- 
ring the results with the focal distance of its aggregate surface; and 
secondly^ the mean diameter of the spectra produced in the focus, by 
the central lens and several zones separately, comparing this result 
also with the spectrum formed by the whole compound lens. The 
general results are as follows : — 

FRENCH. Focal Dlst Diam^oTSpw. 

Feet. In. In. 

Mean for central lens and 6 rings severally, 
Aggregate surface of whole lens, 

Difference, 
NEWCASTLE. 
Mean for central lens and 5 rings severally. 
Aggregate surface of whole lens, 

Difference, 
LONDON. 

Mean for central lens and 4 rings severally. 
Aggregate surface of whole lens, 

Bl^fetence^ 1.10 O.A\ 



2 11.65 

3 0.25 


0.66 
0.70 


0.60 


0.04 


2 11.97 

3 0.75 


0.67 
0.75 


0.78 


0.18 


3 1.90 
3 3.00 


0.84 
1.25 
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The couclusiuii ai nliicU he arrives is, that the Newcastle lens is 
scarcely inferior to the lens made in Paris ; and that the Aleasre Cookson 
are undoubtedly entitled to the merit of having successfully combat- 
ed the difficulties which attend the makiug of polyzonal lenses in 
one piece, — difficulties previously considered insurmountable, but 
which they have overcome at the first attempt. The author expecla 
that some of the particulars of the method by which they effected 
tbeir purpose will be communicated to the British AKsociation at their 
meeting at Edinburgh in September next. 

March 3. — Sir Thomas Makdougall K. C. B. President, 
in the Chair. The following coram unicati on s were read : — 

1. Oo a New Register Anemoscope. By Dr Traill. 

The author's object was to obtain an instrument which might re- 
gister the changes of the wind in the absence of the observer. For 
this purpose he connected a vane with a vertical axis, at the lower end 
of which the horiaontal revolution was chani;ed to a vertical revolution 
\y bevelled wheels ; and the aKi<i of the vertical wheel carried an index 
and pencil ; which described on n vertical dial of slate, or of polished 
porcelain, all the changes experienced by the vane above. In this man- 
ner, however, the instrument registered the changes occurring during 
only one revolution of the vane. In order to obtain the registration of a 
greater variety of changes, — when the wind has blown all round the 
compass more than once, ihefoHowingadditionwasmade. "Each bevel- 
led wheel containing 42 teeth, a pinion of 21 leaves was fitted to the 
axis of the vertical wheel, which pinion plays in the teeth of a small- 
er wheel with 42 teeth also provided with a pinion of 21 leaves. 
This last moves a second small wheel of 42 teeth, which again turns 
round the axis of the primary vertical wheel. The last small wheel 
moves a second index which turns I'onnd the dial-plate once, while 
the vane and primary index make four complete revolutions. The 
carries a stud, which moves in either direction a pair of 
ith the indices, hut not attached to their axis- 
carry one of the hands through 90 degrees, while 
ne complete revolution ; or the hands are capable 

indicating four entire revolutions of the vane. The (iice of Ehe in- 
strument has three concentric graduations. The interior is the 
rhumbs of the mariner's comjiuss ; the second has the degrees of a cir- 
cle ; and the outer scale has four series of 360 degrees." 

^ 3. On the force of the Latin Prefix ve or vae. By the 
K Rev, John Williams. 

■ March 17.^-James Russell, Esq. Vice-President, in the 
Chair. The following communications were read : — 

1. Notice of Experiments on the Diminution of Intensity 
sustained by the Sim's rays in passing through the Atmo- 
sphere. By Professor Forbes. 
This subject, though in itself deeply Interesting, and leading to 
conclusions of much importance for elucidating many obscure qiies- 

TOL. XVIII. NO. XXXV.— JANUARY 1835. U * 



second 
hands concentric 
This stud, then, v 
the vane has made 



194 Pneee£Hg$ ^the Royal Satisfy <f Edinburgh. 

ttonfl connecteil with the constitution of the Universe, has hitherto 
received but little attention. Boiigiier attempted to fix the actual 
amount of diminution approTimativefy, by comparing the moon's lij^ht 
with thnt of tvux caudles at different aswrtained elevations ; aud in 
this way obtained datn, from which he inferred, that atmut n fifth 
part of tlie entire rays of the sun is aWrbed in traversing the atmo- 
sphere vertically. LamAerfconcIuded, that the loss sustained is much 
greater. By observing at two altitudes of the sun, the difference of 
tempcrnture indicated by a thermometer in the shade and exposed 
tu the SUDS rays, aud, determining by theory the proportion of air 
traversed at these altitudes, he inferred the loss at a vertical inci' 
deuce to be y gths of the whole. On these slender iuundations some 
philosophers have ventured to found most imjiortaut conclusions on 
various subjects of trunscendental speculation j— such as the temper- 
ature of the sun's surface, and the temperature of planetary space. 

Pacts, however, of much greater valne may be looked for, since the 
invention of Sir John Herschel's actinometer- Proceeding like Lam- 
bert on the principle, that the heating and illuminating powers of 
the sun's rays are proportional, this instrument measures the light 
by measuring thp heat they produce. But, avoiding the great defect 
of Lambert's method, viz. the assumption, that the stationary condi- 
tion of the thermometer is proportioned to the heatiug cause, a law 
which would only hold, if the cooling influence on the thermometer 
were invariable ; Herschel proposes to ascertain, by an extremely 
delicate thermometer, Jirst, the velocity of heating in the sun's rays, 
or the number of degrees passed through in a given short space of 
time, and then, secondly, the rate of cooling in the shade. The alge- 
braic difference of these expresses the excess of one efl«ct over the 
other. These data will obviously supply the means of measuring 
the true intensity of the sun's rays ; since the velocity of changing 
temperature is known by Newton's law to be the measure of the pro- 
ducing cause. 

Having made these preliminary explanations, the author proceeded 
to observe, that, at the request of Sir John Herschel, he bad made 
some observations with two instruments entrusted to him by that 
gentleman during his visit to the Continent in 1832. Twenty series 
of observations were made on six different days in Swizerland at va- 
rious altitudes, the comparative observations being made by Profes- 
sor Kamtz of Halle in the overland of Berne. The columns of air 
varied from 5000 to 7000 feet. On one day, observations were made 
every hour from sun-rise to aun-set Every observation indicated 
increased radiation at the higher station, and the general diminution 
appeared to be not less than ^th for the thickness just mentioned, 
which is afar greater proportion than was assigned even by Lambert. 

The author found, by an extensive series of experiuienta made at 
the Observatory of Paris, that, in favourable circumstances, the nu- 
merical estimate of radiation by Herachel's instrument may be relied 
on to -f^ijth of its amount. 

3. On a Register Barometer for indicating Maxima and Mini- 
ma. By Dr Traill. 
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^ AprU 7. — Sir Thomas Makdougall Bkisbani:, K. C. B. 
Fresulent, in the Chair. The following com munical ions wen 
TL-ad ; — 

1. Remarks on the Remains of an Oak ilug from a Peat-moss 
Ijfc near Lanfyne, Ayrshire. By Thomas Brown, Esq. 
^I^bis memoir published in Vol. xvii. of this Journal.^ 

2. Analysis of Levyine. By Arthur Connell, Esq. 

A few yesrs ago. this mineral tvas ilescribed as a new species by 
Sir David Brewster, on aecount of peculiar optical propertii^s Bscer-> 
lained by himself, and its crystiiUi^raphic characters, as determined 
by Mr Haidinger. Berzelinn, however, inferred from the analysis of 
H specimen sent to him by Sir David Brewster, that it is merely a 
variety of chabazite. its chemical constitution appearing to be, Silica 
48, Alumina 20, Lime 8.35, Magnesia 0.4, Potash 0.41, Soda 2.75. 
Wiiter 10.30. But, from a subsequent explanation, it seemed probable 
that Berzelius had analyeed not the true levyine, but a mixture of 
this and chabazite, constituting the specimen which was sent. The 
author therefore considered it desirable to execute a new snalysis of 
the mineral in question, which he has found to yield the following 
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Alumina, 


22.47 


Lime, 


9.72 


Soda, . . 


1.65 


Potash, . . 


1S8 


Oiide nf Iron, 




OKtde of Manganese 


0.1fl 
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t, the fundamental crvstnlline form « 



The specific gravity is 
rhomb 79* 29', as stated by Mr Haidinger, while that of Chabaaite 
is 94' 4fi', Sir David Brewster found the crystals to possess one 
axis of double refraction, like other rhombohedrnl crystals, while the 
optical properties of chabazite are very antfOialous. It is impossible, 
therefore, to consider the two minerals to be the same, without dis- 
regarding several marked differences- 

Jpril 21. — Sir Thomas Makdopgall Buisbane, K. C, B. 
President, in the Chair. The following communications were 
read : — 

1. Summary of the Discoveries liitherlo made in the Ossife- 
rous Beds of the Basins of the Forth and Clyde, By Dr 
Hibbert. 
Thk author gave a summary of the discoveries which had tnkeii 
place during the course of the session relative to the ossiferous beds 
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of the tmsiiis of the Forth and Clyde. The additional information 
contained in his paper compristed, in the first place, an account of the 
older closa of strata upon which the carboniferous group of rocks (in 
wbtch saurian remains had beeu found) were supposed, in an uncon- 
formable positioui to rest. Some of these were referred to a system 
of beds, which geologists consider as of a newer trsQsitiqn class, in- 
termediate to grau\^'ucke schist and coal strata. Thus, it was found 
that a pecalior hard and gray sandstone, containing mica, and occasion- 
ally alternated witL siliceous schist, — which in Shetland succeeds to 
clar-slate ; which, near Loch Ness, succeeds to a transition granite ; 
ana, on the north of the Tay, to grauwacke achist,- — was thrown up on 
Ae south of the Forth, near North Berwick, in the form of immense 
severed beds or fragments, shewing that this transition-rock (an im- 
portant one in the series of Scottish strata) is to be regarded as in 
some places fundamental to the coal measures of the district. This 
older grey sandstone is also alternated, either witli aluminous strata 
of the same general character, or with a hard sandstone of a reddish 

The carboniferous deposits inclosing saurian and other remains 
which rest in an unconformable position upon tliese strata, were for- 
merly shewn to contain inferior beds of sandstone, shale, and fresh- 
water limestone, together with very thin seams of coal and ironstone; 
and to be succeeded, first, by a limestone containing marine shells, 
encrinites, corallines, &c., and afterwards by extensive coal measures 
which formed the upper beds of the series. This is shewn in the fol- 
lowing general section of the strata connected with the limestone of 
Burdiebouse. 

In arguing from these appearances, the author considered that, at 
the commencement of the Carboniferous epoch, the coul beds of the 
Forth and Clyde did not, agreeably to received theories, indicate an 
Archipelago of islets, like those of tlie Pacific, little elevated above 
the level of the sea, but, on the contrary, an unbroken expanse, 
bounded on the north by the elevated ranges of the Grampians, and 
on the south by the higli ridge of grauwacke achist which runs from 
St Abb's Head to the ilull of Galloway ; and that while the higher 
lands might have encouraged the grotvth of coniferas, the ferns, 
equiseta, and other monocotyledonoua plants of our coal-iielda, 
flourished amidst marshes, or oa the borders of fresh-water lakes, 
tenanted by entouiostraca, conchifera, and tish, and to which resorted 
various saurian animals. This land, as had been previously remark- 
ed, appears to have undergone a depression, probably of a gradual 
uature, by which it became liable to the inroads of the sea. Eventu- 
ally, however, (as the extensive coal strata lying above the mariae 
limestone sufficiently indicate), the land became once more elevated 
above the ocean, and again afforded a soil to the Flora of tropical 
climates. 

The author nest remarked, that he had found a fresh-water de- 
posit, like that of Burdiehouse and Calder, to extend to Fifesbire, 
where it existed as a thinner bed ; and that, in addition to the co- 
prolites and fish discovered more than a year ago by Lord Greenock 
and Mr Trevelyan in the iron-stone nodules of Wardie, Mr Robison, 
general Secretary of the Royal Society, had procured saui ' 
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from the coal-field of Greenside near Glasgow, und had diBcnvered 
large coprolitea in the shale which is associated with the sandstone of 
Craigleith quarry. 

Some remarks were made upon the remains of saurian a 
which had been more recently obtained for the Royal Society's Mu- 
seum from the quarry of Burdiehouse, cbieliy through the exertioni 
of Mr RobisoD, and to which new acquisitions are daily adding. 
Among these, three distinct kinds seem to have been ascertained. 
The larger animal, the author thinks, rather approaches in cha- 
nicter to the Steneosaurus of M. St Hilaire ; but he suspects, at the 
same time, that such marks of difference exist, as must eventually 
authorize the assignment of the Edinburgh o-aujsi to an entirely new 
genus. The other remains were supposed to resemble most those of 
the two hinds of Pterodactyli descrilied by Cuvier, Bones also which 
appear to have belonged to a TrionyK have been discovered. 

Lastly, the author adverted to prior notices of the acti{al discovery 
of saurian remains in the carboniferous gtoup of rocks- Whitehnrst, 
who wrote in the year \'nQ, and Pilkington, in his history of Derby- 
shire l^&i, have each spoken of the remains of crocodiles and alligators 
which had been discovered in the limestone of Ashford in Derbyshire, 
from which locality the author has in his possession a specimen of fresh' 

- '■ ■:, like'' ■-■"'■ ' 




water limestone, Uke that of Burdiehouse, containing plants. Four 
years afterwards, namely, in the yea[X793, saurian remains like those 
of Burdiehouse, found in a bed above a seam of coal, were actually 
figured by the Rev. Mr Ure in his History of Rutherglen near Glas- ^^ 
gow, though he was not aware of their real character. And very lately ^^H 
the discovery of a saurian vertebra in the mountain-limestone of Nor- ^^H 
thumberland, by the Rev. Charles Vernon Harcourt, has been record- ^^H 
ed by sir Lyell in his Principles of Geology. ^^^ 

The author, in concluding, expressed his reluctance to allude to 
other occasional notices which had been published, regarding the dis- 
eovery of similar remains, on account of their having been mistaken 
for those of £sh. But, if found necessary, he will complete the ^^H 
history '*. ^^H 

IS,. Account of the Dissection of a Young Rorqual, or short ^^H 
Whalebone Whale, (the Balsena Rustrata of Fabricius) ; ^^H 
with a few Observations on the Anatomy of the Foetal ^^^ 
Mjsticetus. By Dr Knox. ^^H 

In February 1834, a young Whalebone Whale was taken near the ^^| 
ileensferry, in the Frith of Forth. After being exhibited for a ^^H 
ort time by the proprietors, it was dissected by the author as care- 
fully as time and circumstances would permit. 'The term Rorqual is 
employed throughout this memoir in the sense emnloyed by M. Cu- 
vier, as designating " Whalebone Whales, with longitudinal folds 

* ProfesMjr Jameson's opinion in regard to these Fosails, as AefefAeA before ^^^H 
the Wemcrinn Society, viz> that they are remaina of Iruefifhei, net ijf aauTinna, ^^^H 
has now been adopted bv Di Hibbert and Messrs Agasuix, liuckknd, Rohi. ^^^| 

■■ I 
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under the throut and chest." He thintEs the present speciaien cgaite 
distinct, speciliciillj from the " Great Rorqual," (the Bsleena boops, 
julmrte, musculus,' J^c), and not as M. Cuvier seems to think it. a 
mere rcu'iety. Amon^ other diatiDCtions, the Great Rorqual has 13 
dorsa], aad 43 lumbar, aaural, and caudal vertebree ; wbile the indivi- 
dual now under consideration has only 1 1 of the former, and 38 of 
the latter. There are, therefore, at least two species of Rorquals in- 
habiting the North Seas, via. the Great Rorqual, and the one now 
under consideration, a specimen of which was described by Fabricius 
(Balmua rostrata) ; another dissected by Hunter, and a third casually 
observed by James Watson, Esq., who sent a drawing of the same to 
Dr Traill, by whom it was communicated to Mr Scoresby. 

The author had not leisure to examine the osteology with sufficient 
care } the lullawiiig results have, in the mean time, been attained. 

Iiilernal and Exlernal Charocler. — Eight distinct bristles, ar- 
ranged in perpendicular rows, were found in the extremity of the 
snout, in both iawa. The lower part of the month is a huge pouch, 
which, in the Great Rorqual, must at limes contain n vast volume of 
water. The tougue was free towards the apex ; and tbe inside of the 
mouth of a pale rose or vermilion colour. 

The whalebone was about 2^ inches in length, varied from a pale 
rose colour to a dull-wbite, and 614 large external plates were count- 
ed. No vestiges of teeth were found iu either jaw ; but it is not im- 
probable that they exist in the fcetus of this species, as well as in that 
of the Mysticetua, in the lower jaw of which, lying imbedded below 
the gum, a aeries of teeth was discovered by M. Geoffroy St Hilaire 
several years ago ; and in which the author of this paper has since ob- 
served them in the upper jatv. 

Brain and Nervous System. — The cranium, besides containing the 
brain and its membranes, incloses a very large mass of a vascular sub- 
stance, closely resemblinj; an " erectile tissue." This forms an ex- 
ception to the hitherto uniformly observed law of coincidence, at 
least in the Slammalia, between the configuration of the inner table 
of the skull and the contained brain. The erectile tissue filled a 
large proportion of the interior of the cranium, also three-fourths of 
the spinal canal, where it surrounded the spinal marrow and nerves ; 
being in some places nearly two inches in thickness. The whole ce- 
rebral mass, comprising two inches of the spinal chord, weijrhed 3^ 
pounds ; while the cerebellum, pons, and two inches of the chord, 
weighed only three-fourths of a pound. 

Respiratory Organs. — The mode of hre.ithing, and the structure 
of the nostrils, was precisely as in the Great Rorqual. Two bolster- 
like substances filled the nostrils, which are withdrawn from them 
at the moment of breathing by muscles provided for tJiat purpose. 
There are turbinated bones in the nose and olfactory nerves, as 
large at least as the human. The author thinks it impossihle for 
water to be habitually spouted through the nostrils. The Whalebone 
Whales have complex nostrils, and smell and breathe precisely as 
the liigher orders of the Mammnlia. 

The Slomach, composed of four compartments, contained no fiwd. 
The middle tunic of the tireter was composed of distinct longiliidiml 
muscular fasciculi. 
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jj. The author then proceeded to conaider, at some length, a question 
_wliich has lately arisen relative to the structure and fuDctions of the 
Kbdominal gjanda of the Cetaceie, and which has been six or seven 
times before the French Institute in the course of the late and pre- 
sent session, — viz. Whether these glands are mammiferouB f M- St 
HtJaire conceives that they are not maminie, and do not secrete milk, 
hut that they are proba'Jy similar to thoje of the Ornilhorynchag 
paradoxus, which he tliinks are sexual, specific, and odoriferous, but 
not miimmiferous. 

The author first observed, that the question ought, in atrietness. to 
be limited to the Whalebone Whales nmonf; the Cetacea ; because 
the great group of the Delphinux was proved to be mammiferous long 
ago by Sir Watson, an extract of whose observations is given in 
" Seoresby's Greenland." He next stated, tlmt his oivn observation! 
left, in his opinion, no doubt whatsoever, that the similarly situated 
glands in the Balmna roslrala are also true mammfe. Ad elaborate 
anatomical examination shewed that they resembled the lactiferous 
glands of other mammalia in their structure. A cursory examinatiun 
of the fcEtal Myslicflas, led to the same conclusion in regard to that 
genus ; and the author was farther informed by a former pupil, Mr 
Auld, that in the young Mysticetue harpooned, he had seen a fluid 
of a cream colour and consistence, and oleaginons taste and smell, 
issue abundantly from the mouth ; and, in the full-(.'rown fern ties, 
he had forced out several pounds of a similar fluid from the oriticei 
of the glands by pressure of the foot on the abdomen. 

The specimen of Baltena rostrata examined by the author WB> 
9 feet 11 inches in length, 3 feet from snout to ear, and 4 feet 8 
inches in girth at the termination of the plica? and folds- 
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1834, Jan. 18. — Professor Robert Gkaham, formerly V. P. 
in the chair. — Dr Tralil read the de.seription of a specimen of 
Squalus comubicus, captured near Kirkwall, and also an account 
of the different species of Shark which occur in the Orkney seas. 
He at the same time exhibited to the meeting a specimen of 
the angei-fish (Squalus Squatina), which he had procured du- 
ring a visit to the Orkneys. 

The Secretary reaiJ a notice regarding the growth of a large 
herbaceous plant, apparently Satecio Jacobcea, through a very 
small orifice in a leaden water-pipe, which had become com- 
pletely choked up with the fibrous roots; communicated ins 
letter from J. W. Riddoch, Esq. Falkirk. 

Professor Jameson then laid oefore the meeting an analysis, 
by Mr Walker, of the substance of the fossil tree found in 
the strata of Craigleith Quarry ; shewing, that beudes lime 
and alumina, and a comparatively small amount of silica, it con- 
taina a con siderable proportion of carbonate of magnesia, the last 
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being an ingredient not detected in tbe fossil trunks previously 
discovered in ihe same quarry. 

1S34, Feb. 1. — Professor Jameson, P. in the chair. — Dr 
Traill read a memoir of the Reverend George Low, the natu- 
ralist of Orkney, and laid before the meeting some of his un- 
published sketches or drawings, and also specimens of his origi- 
nal notes. 

At this meeting Dr Allen Thomson, at the request of the 
President, exhibited to the Society, and made remarks on some 
rare specimeDs in his possession, illustrating ihe subject of fcetal 
development in its early stages. 1. Five ova and foetuses of 
the common cat, which were taken from the mother between the 
thirteenth and fifteenth day after impregnation. The entire ova 
are about Jths of an inch m diameter, thefoDlus is about /gths. 
The vascular area on the yolk sac is completely formed ; the 
iDtestiac still quite open in the abdomen, and the amnios still 
open over a large part of the back. 2. Two specimens of the 
fiEtuB of the common fowl, at nearly a corresponding stage of 
advancement, on the second day of incubation, were shewn to 
illustrate those of the cat. 3, The ftrtus from a swan's egg, in- 
cubated in an apparatus for between nine and ten days, and cor- 
responding in its advancement to the chick in ovo at the end of 
the fourth day. This specimen, from its comparatively larga 
size, serves very well to shew the branchial slits in tbe neck, the 
incomplete state of separation of the ventricles of the heart, and 
several other pec uli an ties of structure belonging to this tranu- 
tory period of fcetal life. The vesicular ollantoid membrane 
attached to the foetus is also very well displayed, 4. A prepa- 
ration described by Dr Thomson as very rare (there being only 
two other cases on record), of a double monstrous ftetus obtain- 
ed from a goose's egg, hatched artificially for about five days, 
and corresponding in its state of advancement with the chick in 
ovo towards the end of the second day. This is an instance of 
a double monster produced from a double germ; for both fce- 
tuses, the heads of which lie across one another, are placed in 
the centre of a single transparent and vascular area ; llie trans- 
parent arL'a being of a cruciform shape, as described by Baer, 
in a similar example above referred to, and the tails of the fce- 
tuses diverging from one another to each side. The head and 
spinal column are formed, but the intestine seems to be as yet 
quite open, and the amniotic folds scarcely begun. There ap- 
pears to be a single heart common to the two foetuses, situated 
between them in the angle formed by the neck's crossing. 

At the same meeting was read a notice by Mr Stark, regard- 
ing the Mtftilus polymorphus of Pallas, a colony of which was 
lately detected in the Union Canal, not far from Edinburgh. 
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. ISM, Feb. 15.— Prori?ssor Jameson, P. in the chair,— ilr T. 
3, Aitki n siibnihU'd to the c nn si d oration of tlie Society, a view 
of the brain and cerebral nerves tif the cod in gL^nural, and of 
the olfactory ni-rve in pnrticiilar, being part of ihe resnlts of his 
late physiological and anatomical investigations into the nervous 
system of ihia animal. He shewed that the olfactory cavities 
are comparatively small, though beautifully and elaborately con- 
structed j these cavities communicate externally by means of 
two orifices, each furnished with a val*e-hke apparatus. The 
surface is covered by a mucous membrane, elegantly plaited, and 
defended by an abundant quantity of thick viscid mucus! 
Pursuing the usual mode of tracing nerves from the brain, he 
pointed out the olfactory connected with the inferior surl'ace of 
the anterior tubercles, from wliich they arise by two or three 
capillary roots; the two nerves soon unite and run together as 
one nerve, along a canal leading from the skull forwards; they 
next enter a large oblong cavity, filled with a similar fluid to 
that which occupies so considerable a part of the skull. Here 
the nerve again divides into two, which diverge to their respec- 
tive olfactory organs, on the central, internal, or convex surface 
of which they are swollen into a ganglion, affording one of the 
few examples of this modification of nervous structure in the or- 
ganization of fishes. From the ganglion numerous threads are, 
seen passing to the membranes which penelrate it, and are dis-, 
persed freely upon it to receive the impressions of odorous etna- 
nations. He obsL'rvrd, that though cod, when urgtd by the 
cravings of hunger, swallow their food, apparently regardless of 
il3 odour, and indeed occasionally voraciously devouring almost 
every thing which comes in their way ; yet, on the other hand, 
when surrounded by an abundance of their favourite subsist- 
ence, as the herring, become extremely nice, and may be seen 
to submit the bait to the sense of smell, and according to ihe 
satisfaction afforded by the test, either take it or turn away with 
indifference or apparent contempt. After pointing out several 
peculiarities in regard to the other nerves, Dr A. staled it as his 
intention to submit to the Society further views in the same de- 
partment on a future occasion. 

Dr John Coldstrpam then read a paper on the structure and 
habits of the Limnorla terebrans, the small crustaccous animal 
which has proved so desiructive to the wooden erections on our 
shores. (This interesting memoir will be found in No. 32. of 
this Journal, p, 316. et aeg.) 

1834, Mar. 15.— Dr R. K. Grevii.lk, V. P. in the chair.— 
Professor Jameson read a communication from Dr Meredith 
Gairdner, dated Fort Vancouver, 31st August 1833, containing 
the details of the observations made by him during the voy.ig 
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from this country to Columbia Hiver, on the N. W. cosEl of 
America. 

1834, Mar. 15. — Dr Chaulks Anhkbson, V. P. in the chair. 
— The Secretary read Mr~\Villiam Nicol's additional observa- 
tions on the structure of recent fossil coniferae; and Mr Nicol 
being present, exhibited both drawings and specimens of the 
sections made by him. Professor Jameson then described and 
exhibited drawings of a stickle-back having four dorsal spines, 
and apparently hitherto undescribed, detected by Mr Stark in 
the ditches of Hope Park. 

1834, Afar. 29-— David Falconkb, Esq formerly V. P. in 
the chair. — The Secretary read Mr Mark Watt's observations 
on the attractive and repulsive powers of light, as exhibited up- 
on metals when in a state of galvanic action ; aud Mr Watt ex- 
hibited his apparatus, and described its mode of action. The 
Secretary then read an account of the strata found in excavating 
Hartlepool Docks, communicated by Mr James Miine, the resi- 
dent engineer. 

1834, April 12. — Professor Jameson, P. in the chair. — A 
communicaiion fmm Mr J. F. Swan of Douglas, Isle of Man, 
was read, giving a geological account of the spot where the fos- 
sil elk now in the University Museum was found. Dr Greviile 
then read a short notice, illustrated by a characteristic drawing 
by M. Price, of a remarkable appearance in the Claydock Coal- 
mines, Breconshire, which the Doctor regarded as the remains 
of the lower extremity of a gigantic monocotyledonous vegetable. 

The Wernerian Natural History Society commenced its 
twenty-eighth session on the 29th November, when the follow- 
ing gentlemen were elected office-bearers for the year 1835 : — 

KOBEHT Jameson, Esq. Prof. Nat. Hiat. Tfniv. of Ediobiirgh, 
ricB.Preside7Ui. 
W. C Tbevelvan, Esq. Sir P. Walker. 

Dr R. K. Gbeville, Esq. Bindos Ulood, Esq. 

Secretary — Pat. Neill, Esq. Aiaiilatil-Seerelars — T. J. ToaaiE, 
Treamrer — A, G, Ellis, Esq. Liirarian — JaMES WitsON, Esq. 
Painter— P. Svme, Eaq. W. H. Townsekd, Esq. AisUlarU. 
Counoil. 
idpal Baiad, BiViD Falconao, Esq, 

-" "' M, Esq. Thomas SivwBiQBT, Esq. 

'■ ME9 YouKo, Esq. 
iLLiAM Copland, Esq. 
The Society met on 13(h December, Professor Jameson, Pre- 
sident, in the chair. Mr Neill, Secretary, read the Rev.Mr Hodg- 
son's account of the remaips of a.Bpet;ies of deer, found, in I 



H. T. Maih 

Dr T. S. Thaill. 

Dr JOHK COLDSTBEAH. 
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diluviuiu, below the foundation of the great Roman Wall, near 
Walton in Cumberland ; and Mr Torrie, Assistant- secretary, 
road Dr Barry's Narrative of his Ascent to the Summit of Mont 
Blanc in September last. There were also communicated to the 
meeting, analyses, by Dr Gregory and Mr Walker, of coprolites 
from Wardie and from Fife, in which these chemists detected 
flouricacid ; on which occasion, Professor Jameson made remarks 
illustrative of hia early discovery of fossil fishes in the secondary 
strata of the middle district of Scotland. 

^ Proceedings of the Society of Arts for Scotland. 

The Society for the Encouragement of the Useful Arts com- 
menced its sittings for session 1834^35, in the Royal Institution, 
on Wednesday, the 12th November ISiil, at eight o'clock p. m. 
The following communications were read and exhibited during 
the month of November. 

Nov. 12, — 1. Second Es^ay on the Useful Arts, preliminary- to 
the Series of Annual Reports regarding new Inventions and Im- 
provements iu the Arts throughout Europe : ordered by the So- 
ciety. By Eldward Sang, Esq. Teacher of Mathematics, and Lec- 
turer on Natural Philosophy, Edinburgh, Member of Society of 

2. Additional Observations on the Constractioa of Pnblic Baild- 
ings, in relation to the Theory of Sound. Ry Dr D. B. Reid, 
Lecturer on Chemistry, and Member of the Society of Arts. 

3. Specimens of Ivory Turning, and notice of a Fruit Gatherer, 
or Fruit Shears. By Mr Alexander Robertson, Peterhead. 

4. There was exhibited a Drawing for an Engraved Map of the 
Levela of Edinburgh, and its Environs, shewing the relative Alti- 
tudes of the principal Public and other Edifices, &c. &k. in and 
around Edinburgh and Leith, above the level of the high-water 
mark of the sea, carefully constructed from actual survey, and in- 
tended to be engraved Uiud published by subscription. By Mr Wil- 
liam Mofiikt, surveyor, 8. Middle Row, Knightsbridge, London, 
presently residing at 3. Chapel Street, Edinburgh. 

Nov. 26. — I. Model, Description, and Drawings of some altera- 
tions on his plan of 1830, relating to Steam Navigation on Canals, 
by means of a Chain, &c. By Mr James Clark, 3.3, Hutchinson 
Street, Glasgow. 

2. Description and Drawings of a Double Screw-Press, for 
packing goods, &c. By Mr Dixon Vallance, Liberton, Lanarkshire. 

3. Specimens were exhibited of Paper made in Prance from va- 
rious Materials not generally used in this Manufacture. With a 
Catalogae. Cvnunnnicated by John Robison, E^ij. Sec. R. S. E. 
~~id Vice-Preses Soc. of Arts. 
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4. An Improved Mortice Lock. By John Robison, Esq. Sec 
R. S. E. and Vice-Preses Soc. Arts. 

Dec. 10. — 1. On Rotary Steam-Engines. By the Rev. James 
Brodie, A. M. Monymail, Fife, Assoc. Soc. Arts. 

2. Method of preventing the Escape of Steam in Rotary En* 
gines, by the application of a property in Aeriform Fluids, hitherto 
neglected. By the same. 

3. Application of the Expansive Property of Steam to Engines 
of all the different Constructions. By the same. 

4. Analytical Table of Mechanical Movements; with a Key. 
Published at Manchester, 1834. 

5. A Latch Lock, on a new construction. By Mr David Kemp, 
smith, Leith. 

6. A Chest or Desk Lock, on a new Construction. By the same. 

7. The following Gentlemen were admitted Ordinary Members, 
viz. — 

1. The Very Rev. Archdeacon Williams, 13 Saxe Cobourg Place. 

2. William A. Lawrie, Esq. W. S. 11 George Square. 

8. The Society elected Office-bearers for the ensuing year,, viz. 

Pbesident, His Grace the Duke of Buccledch and 

queensberrt. 
Vice-President, . . . Professor Forbes, F. R. SS. Li. & £. 

Secretary, James Tod, Esq. W. S. 21 Dublin Street 

Foreign Secretary, . . Wm. Cawfurd, Esq. of Cartsbum, 5 Belle- 

vue Cresent. 
Treasurer, Bobert Horsburoh, Esq. Accountant, 15. 

liOndon Street 
Curator, Mr John Dunn, 50 Hanover Street. 

Ordinary Councillors, 

Robert Stevenson, Esq. John Robison, Esq. 

KoBERT Stein, Esq. Sir David Milke. 

Rev. Edward Craig, A.M. Dr D. B. Reid. 

Sir Thomas Dick Lauder, Bart. Edward Sano, Esq. 

James Jardine, Esq. Day. Geo. Sandeman, Esq. 

Geo. Buchanan, Esq. Mungo Ponton, Esq. 



NOTICE TO THE READERS OF THE EDINBURGH NEW PHILOSO- 

PHICAL JOURNAL. 

The division of the Journal containing Scientific and Lite- 
rary Intelligence, will in future appear on a more extended scale. 
Authors will require to transmit their works a month at least 
previous to the publication of the Journal, in January, Aprily 
July, and October. 
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071 Springs, Artesian Welh,* and Spouting Fountaina. By 
M. Ah AGO. 

V' It may not be out of place to preface the following observa- 
tions with the remark, that the ancients were not ignorant of 
these various kinds of wells, and it would moreover seem that 
they were acquainted with their construction. Thus, Olympio- 
dorus narrates, that when wells are sunk in the Oasis of the de- 
sert, to the depth of two, t^ree, and sometimes five hundred 
ells, water springs from the orifices, so as to form rivers, of which 
the farmers avail themselves for the irrigation of their fields-f-. 
Again, there seems just ground to suppose, thai, in certain parla 
of Italy, artesian wells were used at a very remote period ; for 
Bernard in i-Romazzini informs us, that in excavating the rub- 
bish of the very ancient town of Modena, leaden pipes are some- 
tiines fomid, which apparently communirate with old wells ; for 
what could be the use of these pipes, at the depth of seventy or 
eighty feet under the siirface, if it were not to convey far be- 
neath the unwholesome surface water, those limpid and pure 
streams which now supply alt the fountains of the modern city ? 
We have no means of ascertaining if artesian wells wefe 
known at so remote a period in France. The most ancient is 
said to be that of the Convent of the Chartreux at Lillers, in 
Artois; reported to have been constructed in H26. I am also 

• Named Artesiflii Wells, from the Prench province of Arlois, whore exleti- 
live rcsearchea were carried on for the discavery of subterranean water. 

•f This statement is borrowed from Niebuhr. Olympiodorus llouri^ed at 
Alexandriii about the middle of the sixth centurj- 
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credibly informed, that there are very ancient artesian wells at 

Stuttgard, but their exact date cannot accurately be ascertained. 

The inhabitants of the desert of Sahara have, for a long pe- 
riod, been acqiiainled with these wells, as we learn from the fol- 
lowing passage taken from Shaw's Voyages. " The Wad-reag 
is a group of villages lying in the depth of the Sahara, These 
villages have neither springs nor fouotains, and the inhabitants 
procure water by a singular method. They sink wells an hundred, 
and sometimes iwo hundred fathoms, and thus always succeed in 
finding water in abundance. During the process they meet 
with various beds of sand and gravel, and at length reach a 
rock which very much resembles slate-clay, and which they know 
immediately overlies what they call the Bahar i&kt el Erd, in 
other words, the sea underneath the earth, and which is also their 
name for the abyss. They pierce this stone without difficulty, 
and instantly the water gushes up in such abundance, that those 
who are immediately engaged in the operation are sometimes 
surprised and drowned, though they endeavour to ascend with 
the greatest possible speed *.■" 

Previous to his arrival in France, about the middle of the 
seventeenth century, Doniinico Cassini sank a well, at Fort Ur- 
bino, in the ecclesiastical dominions, the waters of which pro- 

* It has been saJi] thai Lhe Chinese hive been acquainted with these we11> 
for BDme thousands of jeara. The eviJence for this, however, does not ap- 
pear very satisfiictorj. M. Dupresse, bishop of Tdbraca (See Notamllet Let- 
Irei fd'fianlee, torn iv.) speaks of artesian wells, nf small diameter, sunk many 
hundreds of feet, which lie in the province of Kia.tmg.joa, and which fiirnyi 
subterranean salt water. The letter of this missionarj la dated llth Octo- 
ber 1604, and in it he rays nothing of the antiquity of the date of the coo- 
atruclion of these Chinese wells. M. Inibert, anuther French tniasionary, 
who la Btrt! resident in that country, has also pven a description of these wdb, 
from which we may conclude that the waters are not projected above the 
level of the neighbouring earth. " In drawing the salt water," he remarks, 
" the hollow tube of a bamboo, twenty-four feet in length, is lowered isto 
the well. At the lower extremity of this machine there ia a valve, and when 
it has reached the bottom, a strong man seats himself on a cord, and works 
the pump ; every stroke opens the valve, and the water rises." It cannot be 
denied that it is very possible, that a people who set about finding salt apringa 
at the depth of fifteen or eighteen hundred feet, may sometimes do so in lo> 
calities, where the geological structure would give rise to the appearwice of 
spouting fountains : But this is nothing more than conjecture ; and it is anf- 
ficiently apparent, that at least the springs of Kia-ting-fou canaot be re "■" 
as such, although they have been ranked in thii class. 



and Spowting fnnniahut. iW7 

jected fifteen feet above the surface, and when confined in pipes, 
rose to ihc tops of the highest houses. 

These historical details, will, we must, be sufficient to propi- 
tiate that class of individuals «ho cannot succeed in interesting 
themselves about any thing whicJi has not antiquarian alliances, 
and will induce them favourably to regard this important sub- 
ject. 



-HE WATEB op THEBB WELLS ntaRlVED? 

It appears natural to suppose, that the water of common and 
artesian wells, and spouting fountains, is no other than the rain- 
water, which has found its way through ihe pores or the fissures 
of the soil, imtil it encounters some bed of rock which it cannot 
penetrate. This opinion, however, has not always been admit- 
ted so soon as it was stated. Theories of a more learned cha- 
racter have taken the precedence of it, and these theories, though 
now abandoned, appear nevertheless to merit a few minutes'* con- 
sideration ; and the more so, as the recollection of them may be 
traced, in many of the publications which owe their existence to 
the recent success of those inquirers who have been labouring in 
this department of science. 

It was for a long time believed that the water of the sea must 
of necessity extend itself, by means of infiltration, into the very 
interior even of continents, and that at length it there form- 
al a liquid expanse, which, despite the influence of capillary 
attraction, was to be found in the extension of the general 
fevel of the ocean. It was also admitted, that in its progress 
across the tortuous circuits of earths and rocks, the water en- 
tirely lost its aaltness, so that in whatever quarter of the globe 
wells were sunk, fresh water would be met with, so soon as the 
wells were sunk to a depth equal to the elevation of the land 
above the level of the sea. 

For the overturning of this hypothesis, we are not now l-e-' 
duced to the necessity of adducing the fact, that there are some 
isolated dry wells, the depth of which is far below tlie level of 
the pretended continental subterranean waters; for we can point 
to a whole district, viz, that portion of Russia which the Wolga, 
through the greater extent of its course, traverses : there an im- 
mense extent of territory, which is situated much heneath the 
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level uf tlie Black Sea, is acverllieless not inundated ; sor is it 

even a marsh, as it ought to be, if the sea, by a continued 

infiltratioD, penetrated indefinitely towards the bowels of the 

eanb. 

To this theory, whose Trait foundation we have been exhibit- 
ing, another element has been conjoined, viz. a central heat, 
which is brought to bear not so much on deep wells, as on those 
fountains which occur at more or less considerable elevations 
.above the level of the sea. With its help, it was the interior 
vapours, which, either alone or mixed with atr, by constant 
condensation towards the surface, produced there an increas- 
ing humidity. Such were, in reality, the opinions held by 
Aristotle, Seneca and Cardan ; we may also add, by Des- 
cartes, as expressed in his own words, which we quote : " Wa- 
ter penetrates by many subterranean conduits beneath the moun- 
tains, whence the internal heat eleviales it, in vapour, towards 
their -summits, and there supplies the springs of fountains and of 
rivers." This conception, in which the globe becomes a kind of 
alembic, and its exterior crust a sponge, and which has so often 
been put forward since the time of Descartes, of course to the 
exclusion of the very simple idea which would lead us to attri- 
bute the origin of springs to rain-water, is so complicated, as to 
lead to the inference, that it owes its existence to the necessity 
experienced in the explanation of some inaccurate ill-understood 
observation. And such, in fact, was its origin ; or, at all events, 
it was this circumstance that led it to be regarded with the coo- 
^deration it has received. 

Seneca mentions, in his Questions on natural history, that 
rain, however abundant it may be, never penetrates into the soil 
above ten feet : he states that he is certain nt this, from having 
made many careful experiments with this object in view. It be- 
comes a question whether we must not have recourse to internal 
vapours, in explaining the existence of fountains which are si- 
tuated far above the level of the sea, whilst their source is also 
deep under a vast extent of soil. According to the experiments 
of the greater number of naturalists, who have recenllv engaged 
in these researches, the permeability of the earth would be de- 
cidedly inferior to the hmil assigned by Seneca. Thus Ma- 
riotte maintains, that, in aiUivaled lands, the heaviest r 
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Eiimnii^r do not penetrate above six inches. Lahire also has ob-- 
served, that, in soils covered with vegetation, they, on no occa- 
sion, penetrate more than two feet ; and he has likewise stated, 
concerning a bed of naked earth eight feet thick, that not a 
drop of water had penetrated to tlie leaden plate which sup- 
ported it, during the fifteen years it had been freely exposed to 
every alraospheric vicisatudc. Buffbn has supplied the results 
of a similar experiment; for he mentions having examined, in 
a garden, a bed of earth more than nine feet high, which had 
been undisturbed for many years, and he noticed that the rain 
had never penetrated above four feet deep. 

These several observations would be of the deepest itnport ^n 
the question concerning the origin of fountains, if the surface of 
the globe were universally covered by a layer of vegetable earth 
of the thickness of two or three yards. But the very reverse of 
this is the fact ; and every one knows that, in many places, the 
superior layer is sand, and that sand allows water to percolate, as 
if it were a sieve ; whilst in other places the naked rocks appear, 
and through their fissures and gaps the water runs most freely. 
In proof of this last assertion, we may state the constant obser- 
vations of miners, and more especially of those of Cornwall, that 
in those mines that are situated in limestone, the water increases 
in the deepest galleries ajiw hours after it has begun to rain 
above ground. We may also add, that ihe springs which is- 
sue at various elevations from the chffs of chalk on our coasts, 
are much increased immediately after rain. 

The consideration upon which those who imagine they must 
look to evaporation and precipitation of subteri'anean waters, 
especially on their approximation to the colder strata near 
the surface, principally lake iheir stand, is one well worthy 
of examination ; it is the allegation of the existence of co- 
pious springs at the very summit of certain mountains. Mont- 
martre, in the neighbourhood of Paris, has borne a part in this 
controversy ; for on it there was, and perhaps there still is, a 
spring which was not above fifty feet below the highest part of 
the hill. It was maintained that the supply which constantly 
fed a spring so situated, could only come from beneath in the 
state of vapour. Upon minute examination, however, it w^i 
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found thai that part of the hill which wss on a higher level 
than the spring, and which tx>nsequenl1y might transmit its 
waters in ihe way of simple percolation, was nearly (iOO 
yards long by about SOO broad, Hhich, according to the mean 
quantity falling at Paris, would supply a volume of water a 
great deal larger than the quantity which annually issues from 
the spring under consideration. The difficulty, therefore, was 
to be sought for in some other locality. And it was supposed 
to be discovered in the neighbourhood of Dijon ; but there also, 
despite of appearances, it was found that the quantity of rain 
which fell on ihe hill above the spring, was more than sutBcieot 
for its supply- The Font Feyole, on the celebrated Mont 
Ventoux, departement de Vaucluse, at an elevation of 1754 yards, 
has also been adducedj but the summit of the mountain is 200 
yards above it ; and as there has been no accurate comparison 
between the quantity of rain, dew, and snow, which falls on this 
portion of Mont Ventoux, and (lie quantity of water which real- 
ly issues from Font Feyole, the objection, in its present form, 
is of no value. But a single remark is sufficient to overthrow al! 
these theoretical speculations, which we have been examining in 
detail. It is this, that, in the time of severe droughts, nearly 
every spring becomes less abundant, and a vast number dry up 
altogether, although such causes can have no influence upon 
the supposed elevation of central vapours, and their subsequent 
condensation. 

An accurate observation, therefore, concerning the permeability 
of certain parts of the crust of the globe, most injudiciously ge- 
neralized, has been the sole cause of the long prevalence of the 
theory of Aristotle, Seneca, and Descartes, on the origin of 
springs in elevated localities. But other ideas, which are alto- 
gether absurd *, about the annual amount of certain running 

* This word irill not appear too strong, when I remark, that in a book of 
which Newton was the editor, viz. Beroard-VareniuB' Geogrsphj, and which 
was the text-book i>f the gCudents at Cambridge at the close of the 17th cen- 
tury, theae words occuc : " Bivera of tlie largest size contain auch a vut 
quantity of water, that the volume wljich one of Ihem conveys to the sea in 
a. year exceeds that of the whole earth 1 ! ! BUch is the moss whidi the 
Wolga empties into the Caspian ; and it is thus absolutely nBcessary that the 
wat« should be incei»ntly passing from the sea into the eartli, *e. ! ! ! " 
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^ streams, and great ignorance concerning tlie quantities of raiiij 
dew, and snow, in difFerent climates, have given a wide scope 
to the part played by these internal vapours in the forma- 
tion of gtreams and rivers. Thus, for example, it was thought 
that the basin of the Seine, by which I understand all that por- 
tion of territory which drains its water into this rirer, did not 
receive a quantity of water equal to that which the Seine de- 
L livers to the sea in the Bame space of time. Perrault and 
■ Blariotte were the first experimentally to study the subject, and 
tbey found, as is very often the case in such circumstances, that 
the vague ideas of their predecessors were the very reverse of 
ibe truth. According to Mariotte, the Seine every year carries 
to the sea only a sixth part of the water that falls into its basin, 
in the shape of rain, dew, and snow. The other five-»xtbf^ 
then, must either be evaporated so as to form clouds, or be im- 
bibed by the soil for the nourishment of the vegetation, or last- 
ly, must penetrate through the fissures of the rocks into the in- 
terior reservoirs whence the springs issue.* The calculations of 

' A word upun the meteorological tkcts on which these cakulatious rtsL- 
Tbe quantity of rain which ^Ils at ever; height, anil in every place, can be 
easily utid very accurately ascertained hy direct measurement. By melting 
snow iu the rain-gauge before it has had time to evaporate, we may also accu- 
rately determine what quantity of fluid it represents. It is also true that 
old experiments nhirti have been often repeated, permit us to cnme to a safb 
conclusion from the decision of the eye. TThen the snow has fallen in large 
flakea, if vire measure its depth before any drifting has taten place, we may 
reckon, when thawed, that the height of the liquid which would result, if the 
soil were impermeable and horizontal, would not be above a leiUh part of the 
original depth of the snow. Snow falling In small particles is much more 
dense, and, in melting, a fifth part roust be allowed for It. Finally, when the 
snow in fatting has been much drifted, tlie reduction on thawing may be re. 
garded as Ivio-thirds. 

The water resulting from hail might he usually neglected ; but since it 
rarely hails without at the same time raining, the rain-gauge will nccumtely 
supply the joint amount of biith. 

As r^^ds dew, Dalton calculates tbut a depth of water equal to aboul 
three inches over the whole surface of the globe, would be a fair annual alL 
lowance for it. This result Is deduced from an eiperiment of Hales, which 
might be legitimately generalized so long as it was supposed that dew da- 
leeaded in the same manner that rain does. But since the researches of Dr 
Wells, — since it bat been generally known that dew does not descend at all, 
but that the air deposits it upon such siu-ficos as have been previously refri. 
gerated by the mdialion of their caloric into the celestial regions, — and that 
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Mariotte have bwii recently repeated from more accurate data, 
especially in what relates to the gauging of the ^ne. And we 
shall now present the conclusions, as tbey are arranged in an 
excellctil work of M. Dausse, the engineer, which has not yet 
issued from the press. 

The basin of the Seine (and we shall here limit and terminate 
it northwards at Fans, since we can so easily measure the quan- 



the nature of the bodies themselves, their exposure, and the cleamesB of tht 
atmosphere, eierclse the greatest influence over the pht 
clearlr understood, Ihst, even a 
dew which is deposileil in each c 
problems in physics. 

Dr Dalton has found that tlii> mould of a garden saturatc>d 
contains in bulk not leasthanaeven-twelfthsof water. The quarter, and even 
the hali^ of this water may disappear, without materially afFecting yegetation. 

It would appear that, in all countries, the layer of waterwbich evaporation 
removes from any sheet of water, in the course of a year, is just about as 
thick OS that which the rain deposits in its place. The experiment, however, 
uoulil need to be repeated with vessels of a much larger size than those which 
have been hitherto Employed by meteorologists. The observations made now 
nearly a century ago by Bazln, give a larger quantity from tjie evaporation 
of earth saturated with moisture, than that supplied hy pure water itself. 
This result seems not at all likely ; but, in all such subjects, it is only expe- 
riment that can authoriLBtively determine. 

I shall conclude this note by a remark of the late Professor Leslie, who, 
without adding any thing to our knowledge, as yet so imperfect, on the cause 
of evaporation, has notwithstanding pointed out, in this phenomenon, a de- 
velopment of mechanical power most strikinft to the mind, especially when wc 
reflect on the silent manner ii) which it is acconipliahed by Nature. 

l*t it be conceded that the water which is annually elevated from the globe 
by means of evaporation, is equal, in all climates, to the quantity of water 
which falls in each of them. This evaporated water is disseminated through- 
out the atmosphere at a// he^hts. We may, however, procure a kind ot mean 
between these extremes of the ascending movements, by conceiving that the 
evaporated water is al( raised to a certain mean height, and no farther. The 
annual evaporation, so fhr as rc^rds ils mechaniei^ ^fficls, would he thus re- 
presented by a known mass of water being elevated vertically to the extent 
of a number of yards, which ia abo known. But the work of this sort which a 
man could effect during a year has been determined ; and the comparison of 
the two results demonstrates, that ev^oration represents the labour of 
(80,000,000,000,000) eighty billions of men. If we suppose, then, that 
(R00,000,o6o} eight hundred millions is the population of the globe, and that 
one-half of them could work, then the power employed b^ 710/are in the for- 
mation ofclouds, would equal what could be rendered by two hundred thousand 
timei the constant labour of the whole human race- ' 
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jtity of water that passes under any ol' the bridges of this c&pi' 
tal), has about 10,307,000 acres of superfides. The water 
which descends into this basin, if it did not evaporate, nor pe- 
netrate into the soil, and if it were quite horizontal, would sup- 
ply it at the end of the year with a covering of water about 
twenty inches deep. It is easy to discover that this mass would 
consist in round numbers of about 677,000,000,000 (sis hun- 
dred and seventy-seven thousand millions) cubic feet of water. 
Now, the average discharge of the Seine at the Bridge de la 
Revvluiion is 7,537 cubic feet per second, ^^ 

652,740,000 day. ^M 

234,585,140,000 annum* ^M 

Which last number is to the 677,000,000,000 which annually ^^ 
fell into the basin of the river nearly as one to three. Thus the 
volume of water which annually passes under the bridges of 
Paris is not much above a third of that which descends in rain 
into the basin of the Seine. Two-thirds then of this rain either 
reascends into the atmosphere in the way of evaporation, or sup- 
ports vegetation and the life of animals, or finds its way into the 
sea by subterranean communications. -f 

■ TfaesiniiUe3l(]UBiititjeyerknowntopass(in 1167 & IflOS) waa 2,187 ^^M 
The averagt: quantity when t^e river is luw, 3,237 ^^| 

The average quantitj nhen the river la in its oidiniirj condi- ^^^ 

'1™ '■'" ■ 

The quantity during the flood of January 1802 whs S3,2S2 ^^M 

The greatest quautitj ever recorded (1616), 40,838 , ^^M 

Thus, during the great flood nf 1015, the Seine sent down a volume of water ^^^| 

Bekrly twenty times greater than when in its lowest state during the drought* ^^^| 

jtf 1767 and 1803. '^^^1 



■ t On the road to FonlaLnebleau, at a place called Rungii, there is an abun- 
dant spring, the waters of which, after uniting in a Huhtcrranean canal which 
h conatnitfted with much care, run, croaang the aqueduct of Arcueil, intQ 
the reservoir of the Cha^au iTEau, at the Observalaire, whence it ia distributed 
bi various parts of the capital. Lahire stales thai it yields abnut fifty inches, 
and, according to him, " the extent of ground whence the water ia derived 
it not sufficient to feed so great a spring, merely by the rain which falls, 
though not a drop of it was lost." But this opinion, unaccompanied with any 
precise calculation of the extent of the ground, and the annual quantity of 
i^. belongs to that clasa of vague notions of which science ct 
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M. Arago on JrUtian Wells 
This example will be sufficieot, I imagine, to demansirale 
how little the consideration of the rivers themselvea, when at- 
tentively studied, jiutifies the theories of ancient naturalists. 
The abundant liquid currents which they unceasingly carry to- 
wards the sea, from the interior of continents, are universally 
hut a small firoportioa of the mass of rain-water which annually 
falls in the surrounding country. There is not here, therefore, 
any more than in the circumstances of springs, good ground for 
assigning any place to the central vapours in the explication of 
the phenomena. 

This numerical discusaon will likewise serve to refute those 
who have recently employed themselves in seeking for the sources 
of these springs in those interior basins in which is to be fbtmd 
that liquid masa which still /tolds tite earthy sedlmenis in sus- 
pension or sohttion. Tiiis hypothesis evidently merits no at- 
tention, until it is first proved tiiat the rain-water is not suffi- 
cient to explain the plienomena ; and till it is also proved that, 
the same water does not penetrate to great depths in the crust 
of the earth. But, after what has already been said, a tolerably 
decided judgment may already be formed on both these points. 
In thus dedicating a few words to this novel theory, I wish to 
supply some comfort to those persona who are poMcssed with 
the apprehensions of the apprctaching drying up of these interior 
basins, and consequently with the failure of all our springs and 
wells. If, on the contrary, it is established that these fountains 
are fed by the waters from the atmosphere, then it is evident 
that they can withhold or vary their supplies only in accordance 
with the variations of the rain, and dew, and snow, a&d of eva- 
poration. 

We have here said nothing of earthquakes, which, it is true, 
by violently breaking up the different strata of the crust of our 
globe, and tossing them hither and tliitlier, may, in certain situa- 
tions, change the position and velocity of subterranean current^ 
But, as the possibility of these shocks does not prevent us from 
building our, mansions, no more ought it to interfere with us 
^— when wc are sinking our wells. .^^^^ 

^^B unt ; uid besides, it may happen that the spring at RuDgis is ilKlf led l^^^^l 
^^■^ ae Bubterronean itream which his a distinct oiigin. ^^^^H 
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AN THE MANNHU IN WHICB THE SURFACB-WATER CAN KXIST i 

CIRCULATE IN TOE VABI0U3 FORMATIONS OF WHICH THE CRUST 1 
OP THE GLOBE IS COMPOaED. 

The solid crust of the globe has not been formed by one sin- 
gje process. The formation of the diifercnt rocks and various 
«eries of rocks of which it is composed, belong to different 
^>och3, which geologists have characterized by certain definite 
features. It is at the same time well to remember, that many 
)0f those productions which science usually regards as cotem. 
poraneous, differ much from each other in their nature, and 
^rnal appearance. 

The object I have now in view will require me to distinguiA 
only three principal kinds of overlying formations, each of which, 
however, comprehends many varieties. They are the following, 
ascending, from bclnw upwards, from the more ancient to lbs 
raore modern, the primitive and transUum rocks, the aecondarif, 
faid the tertiary Jbrmations. 

Primitive Rocks. 

Primitive rocks are but btlle and rarely stratified. It is still, 
-we must allow, a question with very able naturalists, if granite 
ever exhibits real stratification. The clifts and fissures of gra- 
nitic rocks — the crevices which separate each mass from the con- 
tiguous one — are in general but small, have little depth, and buf 
seldom communicate with each other. Consequently, in primi- 
tive rocks, (he waters of infiltration must have very limited 
subterranean passages ; each little streamlet must accomplish il(| 
jBOurse, so to speak, by itself, and without receiving additions 
ifom the neighbouring streams ; and, accordingly, observation 
^ews that, in formations of this kind, springs are very numerous 
and very small, and that they appear very near the places where 
fhe infiltration of die rain-water has been effected. 
Sectmdajy Formalitms, 

It is needloss to furnish in this place any thing like a deuile()i 
list of the different species of rocks which compose the secondary 
strata. We shall vest satisfied with stating that these forma-, 
tions have usually the appearance of immense basins, wbicli ^e^ 
semblance seems to have been acquired by their apparently hav- 
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M. Arago on Artesian WeUa 
ing originally been vast plains, and by their having subsequently 
experienced an elevation, in such a way as to circum scribe the 
horizontal portion in the bosom of hills or of mountains. We 
.shall add that the rocks of the secondary formation are arrang- 
ed in layers ; — that some of these layers, occasionally of great 
thickness, are composed of loose and very permeable sand; — that 
in rising towards the extremity of ilie basins, these permeable beds 
crop out on the sides of the hills and mountains; — that the 
snrface wat«r may, by infiltration, form in them extended sheeta 
of water ; — that these reservoirs, when the beds dip at a high 
angle, must empty themselves with velocity towards the lower 
levels; — that in their progress, these running waters, by de- 
grees removing the sand, and even portions of the surrounding 
rocks, come to form subterranean rivers which displace pails of 
original massive strata and excavate great voids, where previously 
there were none. 

There is one of these secondary strata, viz., dialk, which is 
furrowed in every direction by thousands of Bssures, And it 
is evident that rain water may easily fiod its way through it, anch.H 
circulate in its mass to the greatest depths. ^1 

Tertiary Formatimu. ' *■ 

The tertiary formations are stratified, that is to say, are com- 
posed of a greater or less number of overlying beds, which, like 
the courses of a wall, are separated the one from the other by 
distinct and well marked joinings. 

This formation, like the former, usually assumes the form of 
a basin, but commonly of far less extent than the othes-. We 
should not forget that this shape appears to be the result of some 
alteration in the position of the beds. It is during this altera- 
tion, too, that the constituent elements of the tertiary series 
have formed the ridge of slopes and hills which surrounds 
them. 

During this process of change in the total mass of these 
strata,* commonly all the beds were more or less torn, and bro- 

■ The greater iiuml)er cf basins, whether belonging to the secondary or 
y series, really awe tbeir origin to this alteration in the stntta, which 
iginallj been deposited hnrizontally. But sometimes alro the second- 
lertJary deposit is formed in a pre-e.iiiling basilij and iounded by %■■ 
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\Kn and detached ; so lliat Eome of tliem are exposed and crop 
out on the sides and sumniits of the hills. This phenonaenon 
may be represented with sufficient accuracy by folding a quire 
of writing-paper u]ion the edge of a paper cutter. When put 
into this position, as when lying on the table, the upper sheet 
covers the whole of the second, and the second the whole of the 
third, and so on. But let us now tear the quire towards the 
angle vre have made, and let us trace this tear through ten or a 
dozen of sheets, and, as is apparent, each of these sheets be* 
comes visible, and all will be exposed directly to atmospheric in- 
fluence.. ^ 

We find, In tiie series o/" strata, of different kinds, whicfa, ok ^^H 
ways arranged in a given order, go to form the tertiary series, ^^H 
beds of permeable sand, in many elevations. The surface water ' 

must run through ibem, first in the portions where the in- 
clination is great, because of the weight of the water; and then 
in the horizontal branches, on account of the pressure exercised 
by the water which the remaining portion of the bed has not 
allowed to escape. It might be only right, therefore, to expect, in 
every locality, to find embosomed in each more solid tertiary 
formation, as many subterranean sheets of water as we can find 
distinct successions of sand-beds reposing upon impermeable ^^J 
strata. ^^H 

So far, then, as regards the circumstances under which these ^^H 
subterranean waters may be found, there seems to be an entire ^^^ 
correspondence between the secondary and tertiary formations, 
however much they may differ in other respects, so as to require 
a distinct classification at the hands of the geologist. We shall 
fake occasion to point out, on this occasion, only a single diifer- 
ence, to which M. Jules Burat has already directed the atten- 
tion of civil-engineers, in the excellent memoir which he has 
published on the subject. It is this fact — that in the secondary 

fonnationof higher antiquity. In this latter case, the different beds of mote 
recent depoBJlinii extend hori:tontalJy, tiU tbev come in contact with the 
older rocks, which eocloae them os in a cireua. Tlie upper bed ia only visible, 
and it alone directly receives the descending rains ; the surface water can- 
not reach the elder Btrata, except across the beds which cover it ; conditions 

which are Utile &voural]le tu the formation of subterranean lakes, at least 
when compared with those which exist in basins, the bounding ridge of whiclr 
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formations, all the phenomena exhibit tliemsetves on a tuutjH 
larger scale, on account of the prodi^otts thickness of the strata,' 
of' their rarer alternatioD, and the greater velocity of the cur- 
rents of the subterranean waters. This at once supplies an ex- 
planation of the circumstance that the natural springs in the se- 
condary formation are, at the same time, so rare, and yet so 
abundant. 
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We shall now review, in detail, the consequences which 
have deduced from the individual forms and characters of th» 
two stratified formations, and shall notice how far observatt 
ccmfirma the accuracy of our conclusions. 

Water JhtBi fredy, at all depths, in Chalk. 
For the proof of this I shall do nothing more than adduce 
the instance of the many real Jets (Teaux which proceed, at all 
heights, from the fissures which indent the steep ascents of Cape 
Blanc-Nrs and Cape Gris-Nez, in the department of Pas-de- 
Calais. There Nature may be seen in her secret operations. 

AntoTtg Stratified Rocks there are great Chasms artd Cavernt, 
When we think of ihe great labour and art which mankind 
employ, in erecting even small arches and vaults, for the sus- 
taining of great weights, we are almost averse to allow that in 
the subterranean regions there can be any thing like vast and 
noble halls : a very slight examination, however, of a great num- 
ber of examples, will very soon put us right on this point. 

The famous rock of Torghat, in Norway, is, as is well known, 
pierced from end to end by a rectilinear opening IBO feet high, 
iind more than 3000 feet long. How insignificant in comparison 
of this all the arches of man's formation I 

The cavern of Guacharo, in the valley of Caripe in Soutli' 
America, of which my illustrious friend M. Alexandre de 
Humboldt has given us so interesting a description, has for iti' 
testibule a vault 79 feet high by eighty feet wide, appearing 
near the summit of a vast rock of that peculiar species of 
secondary limestone known under the name of Jura limestone. 
This cavern maintains all the dimensions of its vestibule, and in 
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a unirorm direction, throughout a length of 1455 feet. Tbe 
SLiperstition of the Indians has nut allowtd any one to advance 
further than 2100 feet from the entrance. Along the whole of 
this extent a river of 30 feet broad n*ay be traced finding a 
channel in its floor. 

The cavern of Adelaberg, in Carniola, into which the river 
Poick engulfs itself, and in which the water appears and dis- 
appears a great many times, has been already traced by the cu- 
rious throughout an extent of six miles. A large lake, which 
can be only crossed in a boat, has iiitherto prevented its being 
farther explored. If we are lo believe the accounts of later tra- 
vellers, many of the numerous compartments of which this ca^ 
vem is composed, in length, breadth, and height, exceed the 
largest cathedrals. 

The gypseous tbrmations likewise, present a series of grottoesi 
connected by passages more or less strait, and which sometimes 
extend to a prodigious size. In Saxony, the grotto of Wimal- 
borg communicates with ihe cavern of Cresfeld, which extends 
to the length of many leagues. 

As an example of a remarkable vertical interruption of conti- 
nuity in the crust of the globe, we may cite, on the authority of 
) Ponioppidan, a certain gap, not far from Frederikskal in Norway, 
Kb which the descent of a stone seems to last for two minutes. If 
Fife were to suppose that this descent was effected without inter- 
ruption ; that the stone did not rebound from side to side, and 
that it was never arrested, now on one side of the descending 
wall, and now on the other, these two minutes would give us, 
for the total depth of this cleft of Frederikshal, more than 
13,000 feet; that is, almost 1200 feet more than the height of 
the highest peak of the Pyrenees. 

WfyimertAe Sheets of Water are to be found in these Stratified Formatiom, 
P What other appellation couid be applied to the reservoir, for 
example, which, without ceasing, at all seasons of the year, feeds 
the fountain of Vauclnse. At its issue from the subterraneaif 
rocks which form its course, this spring constitutes a real river, 
OtisSorgiie. When leastabundant, its product, notwithstanding, 
atu»rding to the measurement of M. J. Gu^rin, amounts to 
18,000 cubic feet per minute. When most swollen, it supplies,' 
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in the same space of time, k quantity three liines greater, or 
about 39,000 cubic feet. Id its medium condition, experiment 
gives us 38,000 cubic feet per minute, which is equal to nearly 
thirty-eight millions per day, and more than tliirteen thousand 
six liundred and fifty millions cubic ieel during the course of a 
year. This last number, we may remark in passing, is nearly 
sfiuaitothclotutgtiantitjfQfrain which annually falls in this part 
of France throughout an extent of ninety-six square miles * 

The most striking example which we can mention of a sub- 
terranean sheet of water, of a varying level, is that of the Lake 
Zirlcnitz, in Caniiola, This lake is about sicr miles long by three 
broad. Towards the middle of summer, if the season be dry, 
its surface rapidly falls, and in a few weeks it is completely 
dry. The openings by which the waters retire beneath the soil 
may then be distinctly perceived, sometimes quite vertical, and 
in other places bearing a lateral direction towards the caverns 
which abound in the surrounding mountains. Immediately 
after the retreat of the waters, all the extent of the surface which 
they covered is put under cultivation, and at the end of a couple 
of months, the peasants are mowing hay, or reaping millet find 
rye, in the very spot where, some time before, they were fishing 
tench and pike. Towards the end of autumn, and after the 
rains of that season, the waters return by the same natural chan- 
nels which had opened a passage for them at the time of th«r 
departure. The description which we have just given of the in- 
undations and retreat of the water, is the regular and common 
occurrence ; but every extraordinary atmospheric change is apt 
to interfere with this order. Sometimes a very heavy fall of rain 
on the mountains with which Zirknitz ia surrounded occasions 

• After heavy rains, when the fountain of Vaueluse augments very rapidly, 
its waters have aot their accustomed clearness. It is thereture beyond all 
doubt that it is the rain water which has descended the fisaurea, which again' 
appears at this spring. Unfortmiately our inFormatioti does not extend forther. 
It haa been recently allied that the river Durance and lh€ reservoir of 
Taucluse, communicate with each other under ground. But we cannot enter 
upon the discussion of this hypothesis till we know the fj>:ts as to the compa- 
rative levels of the bed of the river, and the bottom of the funnel whence the 
fountain spdngs. Authentic documents prove, that in this well,'between the 
greatest and the least elevation of the waters, there is a difference of GG feet 
in the leveL Though this circumstance is assuredly very difficult of eitplo- 
Bation, yet it would be folly to suppress or disregard it. 
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an overflowing of ilie subterranean lake, which advances, du- 
ring many hours, so as to cover with its waters the land which 
lies over it. 

Very singular peculiarities have been remarked as belonging 
to these different openings in the earth : some of them supply 
nothing but water ; others supply a passage both to water and 
to fishes of a greater and smaller size ; and there is a third class 
by which ducks are supplied from the subterranean lake*. 

These ducks, at the moment that the water floats them to the 
surface above ground, swim with perfect facility. They are 
completely blind, and almost naked. The faculty of sight, how- 
ever, is very speedily acquired ; but it is not till after two or 
three weeks that their feathers, which are black, except in the 
head, are so grown as to allow them to fly. Valvasor visited the 
lake in 1687. He himself caught a great number of these 
ducks; and saw the peasants catch individuals of the Mustela 
Jiuviaiilia, which weighed two or three pounds, tench of from 
six to seven pounds, and, finally, pike from twenty to thirty, 
and even to forty pounds weight. Here, then, it will be per- 
ceived, that we have not only an immense subterranean sheet 

■ These difFerenees in the produeta, if the word may be allowed, of thedif 
ferent openings of Lake ZirkniLz, are not of aucli dilBciilt eiplanatlon aa 
migbt at firat appear- A pipe, or hollow canal in the earth, the inferior open- 
ing of which descenils below the surface of a subterranean lake, cannot, at 
the time of the ainVing of the level, transmit any thing through it which is 
more eleeaied t\,!m that opening. Aa ducks swim ai llie sur/ace of Ihe tenter, all 
exit by thid descending canal is Ehut against them. If, on the contrary, the 
lower end of the tube opens at day, that is lo say above the mr/acB of the 
lak^ it appears quite plain that the aubtciTanean ducks will seek refuge there 
when the surface of the water is rising, and it may ere long forte them up 
through it. Agaio, we can expkin why certain openings never furnish any 
fish, by observing, that a canal may be very large above, and may terrainate 
at the other extremity by small openings and narrow fisaures. 

In the journey which Mr JohnKusse made in Germany in 1820-21-32, 
he does not mention ducks amongst the living creatures which the lower 
lake of Zirknitz brought to light by its overflowing. Hence I was disposed 
to conclude, that these inhabitants of the subterranean world had been en- 
tirely destroyed since the time of Valvasor in 1687 ; but M. Landreaae bas 
put an Itinerary by G. Agapito, into my hand, in Italian, printed ten years 
ago at Vienna, in which the lake is still represented as ngurgiiandit detle anitre 
seassa piume e deche, at preaeniing dueki urUhoal feathert, and blind. It is in 
these Bublerranean waters of Camiola, thBt|the Prateut aiiguinai >' found, an ' ■ 
animal which has to so great a 6^ee excited the attention of naturalists. 
VOL. XVIII. NO. XXSVI. APRIL 18£i5. 1 
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of water, hut a real lake, with the fishes and ducks which fre- 
queiit the commDi) lakes of the country. 

I shall not wander from that path in which I wish to direct 
the reader, if I show, by one or two quotations, that Carniola Is 
not the only country where subterranean expanses of water are 
found which are frequented by fishes. It is a fact that France 
possesses, though on a much more hmited scale, lakes similar lo 
that of Zirknitz ; so that this last can never be regarded as tnerely 
accidental, or a singular anomaly without any assignable cause; 
on the contrary, it will take its place amongst those regular phe- 
nomena whose existence is coooected with the nature of the soi! 
and the geological constitution of the globe. 

I borrow my first quotation from a work which is nearly a 
century old, the Memoires de VAcadhnie des Sciences cX 1741- 
In the 37lh page, I find that there is at Sable in Anjou, in the 
midst of a kind of moor, a spring, or rather a kind of pit, of 
some twenty or twenty-five feet in diameter, and whose depth 
no one has been able to determine. This spring, known in the 
neighbourhood under the name of the unfathomable fountain, 
Botnetimes overflows, and then there issues from it a prodigious 
quantity of fish, and especially of trouts of a peculiar species. 
" There is ground to think," remarks the Secretary of the Aca- 
demy, " that the whole of this locality is formed of the vault of 
a lake which is situated underneath." 

At the other extremity of France, In the department of Haute 
Saone, near to Vesoul, there is a natural pit called Frais Putts, 
which presents phenomena precisely similar. In summer and 
autumn, when it has rained heavily for two or three days with- 
out intermission, the water appears and boils over at the open- 
ing of the Frais Puits, and forms a real torrent, which spread; 
over all the neighbouring country. After this flood, which lasts 
only for a few hours, pike are sometimes found in the fields and 
meadows which had been inundated. 

Even injiat eounlries there are caverns into which whole rivers are 



This phenomenon in a high degree excited the attention of 
the ancients. Thus even Pliny mentioned as among the 
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Which disappeared under the surface of the earth, the Jlphevs in 
the Feloponeeus, tlie Tigris in Mesopotamia, the Timavus in 
the territory of Aqu'ilia, &c. He also ranks the Nile in the si 
class, for, according to him, il disappears for the space of three 
days^ journey before itfi entrance into the Cesarian Mauritania, 
and also to the extent of twenty days' journey upon the frontiers 
'of Ethiopia. Come we now, however, to examples that are 
nearer to onrselves, better determined, and more km 

The Guadiana loses itself in a flat country in the midst of 
an immense meadow. Here we have the explanation of the fact, 
that, when we are speaking with admiration of some superb 
bridge in France or England, the Spaniards remark that they 
have one in Est rem ad lira, upon which a hundred thousand IkA^ 
of cattle can feed at the same momeaL 

The Mcuse disappears at Basoilles. It would appear that it is 
only in later times that this has been the case, for, according to M. 
Hericart de Thury, although the original bed is now cultivated, 
it may be still distinctly traced above the subterranean course. 

The Drome in Normandy completely loses itself in the midst 
of a meadow, in a pit of about thirty feet diameter, known to 
the inhabitants under the name of the Fossede Souey. But this 
engulfing takes place only by degrees ; for there are other ope- 
nings in the same locality, which, though they are less remark- 
able, yet, to use the local expression, driuli up the greatest pro- 
portion of its water. 

In the same district of France, the RiUe, the Iton, the AttrCt 
and other rivers which might be named, are lost by degrees. 
There are, from one poiiit to another in the beds of these rivers, 
great gaps, which are called bitoirs, and each of which absorbs a 
portion of the running stream. On its arrival .at the hetoir 
which eaitirely drinks it up, the stream is usually reduced to the 
size of a trifling rivulet. 

It would be easy to quote examples such as these, in which 
rivers entirely disappear from the surface. But how much 
larger a descent of water would require to be taken into account, 
if well executed investigations had made known to us all the in- 
stances in which there was only a partial disappearance ? We 
shall shortly have an opportunity of remarking that the Loire i% 
one of those riva^ in which this occurrence may be observed. 
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T/tere is ofleii in these stratified formations, distinct sheets (f 
Kater.AT diffkbent dei-tiis. The works which have been 
undertaken in search of coal, near to Saint-Nicolas d'Aliermont, 
near Dieppe, have proved that there are seven great sh^ts of 
wQter. Tlieir respective positions are as follows : 
lat sheet of water at a depth of 7" feet. 



.. 307 . 
..637 . 
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All these collections of water rushed with great force towarda 
the surface. 

During the boring of the wells of the Port Saint Ouen, the 
Messrs Flachat encountered five very distinct sheets of water, 
all of which had the tendency to rise. 

The iBtnt the depth of 108 feet. 



The same engineers encountered four of these reservoirs of 
water, whilst Ixiring to the depth of SOO feet at Saint Denis, 
close to the Place de la Poste aux Chevaux. 

At Tours, the three pools, all having a tendency to ascend, 
which were met with by M. Degousde, were found below La 
Place de la CatMdrale, 

The 1st at tlie depth of 292 feet 
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The sinking of pita in the neighbourhood of London' 
brought the same truth to light ; and the same remark might 
be made respecting the United States of America. 

Someliwes in the heart of these stratified rocks, besides pools of water 
which are stationary, there are w.tTER- courses, true sublerranean 
rivers, which flaw rapidly in the empty spaces /^u/wi amongst 
the impermeabk rocks. 

By subterranean water-courses I do not here wish to designate 
either the rivera, such as the Poiek of Carniola, which arc en- 
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gulfed in the immense caverns of a nioiinlain ; nor the rivers 
which come out of such ca\erns, as happens in the cavern Gtia- 
charo. I wisli, on theother hand, to designate those streams of 
water, which are, as it were, substituted for certain beds, for 
certain deposits of the original strata, and of which ihey now 
occupy die place. 

Some surprise may perhaps be expeiienced when I mention, 
first of all, that under Paris and its environs, these subterranean 
water-courses exist. We shall now, however, prove the truth of 
this remark. 

It happened some time ago that some workmen perforated the 
ground near to the barrier of Fountainebleau, in an establish- 
ment which is known under the name of the Brewery of the 
Maison Blanche. As usually happens in these instances, the 
progress was slow and the work tedious; but, in a moment, it 
happened that the instrument with which they were boring the 
earth, suddenly escaped from their hands, and they saw it fall 
rapidly upwards of twenty feet. If the transverse handle had 
not been at the lop of the first joint of the borer, the instrument 
might have disappeared altogether; but as the hole previously 
dug was narrow, it was caught at the depth already mentioned. 
When the workmen endeavoured to draw up the borer, it then 
appeared that it was as if suspended, — that its lower end did not 
rest upon any solid support ; in short, that a strong current be- 
low was carrying it to one side, and causing it to oscillate. The 
rapid ascent of the waters of this deep stream prevented the exa^ 
minadon from being carried further. 

At the Port Saint Oucn, the Messrs Flachat recognised that 
the third of thefivcshei'tsof water which their operations brought 
under review, flowed in a cavity nearly twenty inches deep. 
In truth, the borer sunk down suddenly in it more than a foot ; 
and the current must have been very strong indeed, ance it 
impressed the whole borer with a very sensible oscillatory mo- 
tion. This double result, viz. the existence of the current, and 
its strength, may also with certainty be deduced from, another 
curious fact. When the point of the boring instrument, filled 
with debris of the rocks which it had been penetrating lower 
down, came, in drawing it up, to the spot where this third sheet 
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this current tlie whole uf the debris was speedily washed away : 
an efFt"ct which evidently would not have been produced m a 
pool which was stagnant. 

At Stains, near Saint Denis, M. MuloC also has met a sub- 
terranean water-course, in which the borer suddenly sank to the 
extent of a yard, at the depth of 197 feet below the surface. 

At Curmeilk.f also, in the department of the Seine-i-t-Oixe, 
the borer, when it was sunk 220 feet, according to M. Degousee, 
osdllatcd hke the balance of a pendulum, under the action of a 
very rapid subterranean current. 

But there is another proof more conviDcing than any that has 
been yet ailduced of the existence of a subterranean river, under 
the town of Tours. 

On the 30tli of January 1831, the vertical pipe of the foun- 
tain of the Place de la Catkedrak, having been shortened about 
twelve feet, the issue of the water, as might be expected, was 
immediately increased. The augmentation was about a third 
pari ; but the water, previously very clear, having received a 
sudden increase of its velocity, was agitated. During mauy hours 
it brought from the depth of 333 feet the debris of vegetables, 
** Among which," says M. Dujardin, " might be recognised the 
branches of thorns, of the length of an inch or two, blackened by 
their lying long in water ; also the stems and roots, still white, of 
the plants of morasses, also different kinds of grain, in such a state 
of preservation, that they could not have l>een above three or four 
months in the water. Among these seeds, that of the gallium 
used for coagulating milk, which grows in marshes, was recog. 
nised. Fresh-water shells, and land shells, were also found The 
whole oi the debris bore a resemblance to that left after a flood 
on the banks of small streams and rivers.'" These facts incon- 
testibly prove that the reservoir uf the third subterranean sheet 
of water at Tours, is not the result, wholly at least, of simple in- 
filtration through a bed of sand; for ere this water could con- 
lain shells and bits of wood, it is necessary it should move freely 
in vertical canals.* 

■ Since the aeeda ivere not decomposed on their urrival at Tours, M. Du- 
jardin has fised some time less than a jear as the jwriod tbey haJ been in the 
water. Now, nsthey ripen In »utumn, and made Iheir appearance in Januarj, 
foKT meaat is likelv to have liceii the correct time. Thii will probably 
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If it were necessary to make any addition to the proofs which 
we have already given uf the existence of rapid subterranean 
livers, \a situations wliere, till lately, they were never suspected, 
the phenomena of the famous fountain at Nismes might well 
be mentioned. 

In great droughts, the issue from the fountain is reduced 
sometimes to about 145 gallons per minute; but when it rains 
hea'tWy'm a, north-ieeaterlij direction, and at a distance of between 
six and seven miles, then, as M. Valz iraforms me, an increase 
in the fountain almost immediately takes place ; and its small 
issue of 145 gallons per minute is succeeded by one of HOO 
gallons per minute, whilst in spite of the enormous increase, 
there is scarcely any variation in the temperature of the water. 
Thus then, on its raining only at a distance in a north-west di- 
rection, the fountain of Nismes augments ; it therefore follows 
that it must be fed from a distance, through long channels ; 
which accounts for the uniformity of the temperature in the great- 
est and most sudden overflowings. The increase succeeds the 
rain at a very short interval ; hence the water has flowed rapidly 
through a long distance; which is the opposite of what would 
happen in infiltration, however permeable the bed might be 
We conclude, therefore, that the fountain of Nismes is fed by 
one or more subterranean rivers. 



If water be poured into a tube which is bent into the shape 
of the letter U, it there assumes a level, and maintains itself in 
the two branches at vertical iieights which are exactly equal. 

lowed. I cannot, howerer, gay so much for another statement of the same 
natui-alist, which asaertB that the origin of these waters of the wells at Toura 
must be neccssarilj' sought for in some moist valley of Auvergueorthe Viva- 

" PitTTC lie la yaliee mentions, tbat in the ialanda of Strophades, according 
to the statement of the monl[a who inhabit them, there is a fountain, wbich 
must bave its source In tlie Morea, whence it reaches there, bj flowing under 
the bed of the ocean. Along with the waters of the fountain, there were of- 
ten transported tbings which could only come from that continent. On one 
occasion a drinking i:up mode its appearance, which was fosbiooed out of a gourd 
and adorned with silver." This quotation is taken from the work of Pierre 
Ferrault, entitled De rorigine dei Fontaines. But in our times, we ntuat not 
believe every thing we hear without some little hesitation. 
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Let us suppose, then, that ihe left branch of this tube opens 
towards ihc lop, with a large reservoir which can maintain it- 
self always full ; fhal i!ie right branch is cut across towards its 
lower part ; that only a short portion of iis vertical part is left, 
and thai this portion is fitted with a stop-cock. When this 
etop-cock is open, the water will be projected into the air, 
through the remaining portion of the right branch, to csactly 
the height it would have risen if this branch had remained en- 
tire. It will ascend as far as it has descended from the level 
of the reservoir, which, without ceasing, supplies the opposite 
branch *. 

The two hypotheses I have just alluded to have been realized on 
a great scale, the former in the souUrazi of the Turks, and in 
the greater number of conduit pipes which serve to distribute 
the water of an elevated spring to the different parts of a. town, 
and the different stories of houses ; and the latter in the sub- 
terranean conduits which are destined to produce jets dVau, as, 
for example, those of Cassel, Versailles, Saint Cloud, or that in 
the garden of the Tutlleries. When the Romans wished to con- 
duct water from one hill to another, they, at a great expense, 
constructed in the intermediate valley aqueduct bridges, sucb as 
those of the Pont Du Gard, or such aqueducts as that of Jouy, 
near Metz, he. Sic. The Turks manage the matter in a way that 
is infinitely more economical. They place along the declivity 
of the first hill a pipe of metal, or a tunnel built of bricks or 
stones ; they carry this along the intermediate valley, making it 
follow the different inflections it may meet, and finally cause it 
to ascend the slope of the second hill. In virtue of the princi- 
ple stated above, the water which runs in this pipe, rises, after 
having crossed the valley, to very nearly the same height whence 
it had descended. This is the origin of the name soufirazi — 
tlie equilibrium oficater — which the Turks give to the conduit 
pipes which they have substituted for the aqueducts. 

Let us now suppose that the tube is carried to the middle of 
the valley only, and that there a single opening is made for its 

" Kxperimen tally, we tind that the jet of the water is somewhat less ; but 
the difi'erence dues not interfere with the principle ; it depends upon ttie 
friction, the resistauee uf the air, and the opposing currents of the ascending 
and descending liquid pcrticles. 
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T? scape, will cl I opening is on its upper side; the water will be 
projected perpendicularly, and this jet will rise higher in pro- 
portion as the descending current has a long fall. This u the 
construction of all jets d'eau. The ilemi-soutirazi, which pro- 
duces the grand jet in the Tuilleries, derives its waters from a 
reservoir situated upon the heights of Chaillot. 

This grand hydrostatic principle, of which we have just men- 
tioned two important applications, is wholly independent of the 
form of the pipe in which the water is contained. It may 
be circular or elliptical, square or polygonal, straight and of 
great length, or having many windings and ramifications; not- 
withstanding every modification of this sort, the water will 
equally rise to the same height, whenever it has free course to 
obey the pressure to which it is suhjected. 

Let us now recall to our recollection the manner in which the 
rain water penetrates certain beds of the stratified series; not 
forgetting that it is only upon the slopes of the hills, or at their 
summits, that these beds are exposed, on edge ; that it is there 
that they admit the water, which, therefore, always occurs in 
somewhat elevated situations : let us reflect, moreover, that these 
realer carrymg beds, after having descended along the sides 
of the hills, which formerly broke them up when they elevated 
them, extend themselves horizontally, or nearly so, along the 
plains; that there they are often imprisoned, as it were, be- 
twixt two impermeable beds of clay or hard rock, — and we 
may then easily conceive the occurrence of subterranean waters, 
that are naturally in the same hydrostatic conditions of which 
the pipes of common conduits, or the south-azi, supply us 
with artificial models ; and the sinking of a pit in the valleys, 
through the upper strata, down through the more elevated of 
the two impermeable beds betwixt which the water is confined, 
will form, as it were, the second branch of a pipe, in the form of 
the letter U, already alluded to in the commencement of this 
section, — or, we might say, of a reversed syphon, — or, finally, 
of a smiUrazi ; and the water will rise in this pit to a height 
corresponding to that which the water maintains on the side 
of the hill where it commences to descend. From these state- 
ments every one may understand how, in any given horizontal 
the different subterranean waters, which may lie placed 
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at different ele»ations, may liave very difiVrent powers of as- 
cending ; and also how the same water should here be projected 
to a great height, and should tliere rise no higher than the sur- 
face of the soil. Simple inequalities of the level would clearly 
appear to be the cause, and a sufficient as well as natural cause, 
of all these apparent anomalies. 

The explanation which we have thus furnished of the ascen- 
sion of water in wells is so natural, that it was llie first which 
offered itself to the intelligence of those who directed their at- 
tention to the euhject. As early as 1671) J. D. Cassini re- 
marked, " These waters (those of the artesian well of Modena) 
come perhaps by subterranean channels from the height of 
Mount Apennioe, which is not more than ten miles distant from 
this spot." At the present time, however, confidence in this 
view seems to be somewhat shaken : let us now inquire if on 
any sufficient grounds. 

As is well known, there exist in Iceland certain springs cal- 
led geysers, which project into the air, and even to considerable 
heights, columns, sometimes of hot water, and sometimes only 
of steam. The cause of this curious phenomenon has been sup- 
posed to exist in the elastic force of the steam ; and it must be 
allowed that the supposition is in perfect harmony with all 
the facts which have been stated by those who have described 
them. But docs it follow, that because in Iceland, that is to 
say, in the neiglibourhood of many active volcanoes, steam fre- 
quendy produces a jet d'eau, we are thence necessarily to con- 
clude, that in countries which are not volcanic, the projecting 
fountains also depend on the action of vapour, and that com- 
pressed air is the only assignable cause. This seems to be any 
thing rather than a necessary conclusion. But besides, it has 
been observed concerning these geysers that they are intermit- 
tent, and that a long cessation occurs between two consecutive 
eruptions . But the very reverse of this is the case with the 
fountains, which flow with a uniform stream for days and months, 
and sometimes for whole years. All comparison, therefore, of 
phenomena so entirely unlike, seems most gratuitous and in- 
judicious. 

Compressed air which is phut up in a subterranean cavity, 
has not the power of propelling water along the ssceoding 
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of a projecting fmimain, txcept in so far as it may dilate the 
bulk of the water ; and in this dilatation, the air would gradually 
lose a portion of its compressing power, and by this ihe velocity 
of the flow of tlie fountains would be diminished. The sup- 
porters of this hypothesis assert indeed, that there is always 
running into these subterranean reservoirs, s quantity of water 
Euflicieut to maintain matters just as they were, and in such a 
condition, that this compressing air is never allowetl to dilate 
itself to an extent that will be apparent ; but we may inquire 
if they have ever remarked that ihese fancied columns of com- 
pressed water could not play the part attributed them, except 
at the moment when the pressure they should exercise would 
overcome the elasticity of the confined air P and at this moment 
would it not be the overflowing Uquid column which would in 
reality propel the water in the ascending pipe ? We may also 
inquire why a power which can produce such an effect at one 
moment, cannot do it for a continuance? 

It is true that, in many machines, and in gasometers, and 
likewise in those wheels which are known under the name of 
fly-wheels, there are means devised for regulating irregular ve- 
locities; but were these considered as isolating moving powers, 
they would never exhibit any thing like the regularity that is 
observed in the flow of these wells and fountains. 

We shall at present pass by otiier objections not less serious, 
which might be made against this theory, grounded upon the 
action oC compressed air in these watery deposits, to examine, in 
a very few words, another very odd hypothesis, which has ne- 
vertheless been very popular for some time. 

It being conceded, that the sheet of water into which the pic 
is sunk, is always included between two impermeable strata, iti 
has been maintained that the upper of these strata, being charged 
with the weight of all the superincumbent beds, must thereby be 
bent downwards, and so must press the fluid on which it rests- 
in the same direction, which would consequently dispose the 
water to rise, and be the true cause of its ascension. 

Let this pretended pressure and bending be, for a moment, 
admitted; then three distinct contingencies will present them- 
selves for consideration; either the yielding stratum will be 
■teadily moving from above downwarde, till it come in cpntacb 
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with [he lower impernieuble stratum; or it will stop before U 
so come into contact, in a slate of (.-quilibriuin ; or, finally, it will 
be subjecletl to an oscillatory movement. But none of these 
suppositions agree with what is known conceroing the regularity 
of the flow of many fountains. In the last of these hypotheses, 
the flow would be intermitting; in the second, the stream would 
entirely stop, after the issue bad for a time been gradually di- 
minishing ; ami, in the first, there would, sooner or later, be an 
entire cessation of the stream, especially in those situations, by 
far the most numerous, wliere the water-carrying bed is of very 
limited thickness. 

It would be an easy matter to produce other objections to 
these theories; but I conceive it will be wiser to examine the 
bearing of the only specious difliculty which has been stated 
against the accuracy of the view, that these fountains assimilate 
in principle to reversed syphons — to smtterasi. 

It is this, that some of these fountains, as, for example, those 
of Lillers in Artoia, throw up their waters in the middle of im- 
mense [Jains. The most insignificant hillock is not to be descried 
in any direction, and where then, it is 'demanded, are those 
hydrostatic columns whose pressure affects these subterranean 
waters from tlie level of their most elevated sources .'' I answer, 
they must be sought for, even beyond the sphere of vision, at 
the distance of forty, of eighty, of one hundred and eighty miles, 
and even more, if necessary. The existence of a watery subter- 
ranean communication of 300 miles of extent, evidently cannot 
be a serious objection, except to those who would pretend, in op- 
position to the testimony of science, that 300 miles of country 
may not have the same geological constitution. But, in addi- 
tion to this reasoning, I shall produce a fact which decides the 
question. 

At the bottom of the ocean, there are springs of fresh water, 
which are sometimes projected vertically to the very surface. 
The water of these springs comes evidently Jrom the land, by 
natural channels, which rise higher than the surface of the sea. 
A few years ago, Mr Buchanan, a passenger in one of the ships 
of an English fleet, which was completely becalmed in the In- 
dian Ocean, discovered an abundant spring of fresh water, at 
the distance of 125 miles from Chittagong, and of about 100 
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miles from the nearest point of tiie neighbouring coast of the 
Junderbunds. Here, then, is a manifest instance of a subter- 
ranean channel of water of more than a hundred miles extent. 
And so soon as an incontestable fact extends to such a number 
of miles as this, iUl the objections, such as we have just men- 
tioned, that are based im the consideration of distance, imme- 
diately, of course, fall to the ground. 

On the effects prodteeed bi/ Tidea on some ^tbete FoutUaiju, 

M. Baillet has observed that the elevalion of the projecting 
fountain of NoyeUe-sur-Mer, in the Departement de la Somme, 
lisea and falls with the tide. I believe that it is ihe same with 
all the similar fountains which Itave been sunk in the neigh- 
bourhood of Abbeville. 

Where no means are afforded us of appreciating the changes 
which lake place in the level, then we may determine, in a man- 
ner not less satisfactory, the influence of the flowing and ebbing 
of the tide, by measuring, at convenient epochs, the quantity of 
water which issues from the fountains. 

Thus at Fulham, not far distant from the Thames, in the 
property of the Bishop' of London, there is an arte^an well, 
about 300 feet deep, which supplies now eighty and now sixty 
gallons per minute, according as the tide is high or low. 

Let us inquire if this effect of the tides is as difficult of ex- 
planation as, at first view, it would appear to be. 

If, on the sides of a vessel, of any shape, filled with water, 
we drill a hole, the dimensions of which, when compared to tlie 
size of the vessel, is vcn/ insignificant, the dribbling which will 
take place through this opening, will not affect sensibly the slate 
of the original pressures. And so with two, three, or ten such 
openings, so long as the whole of ihem put together are still 
small — they will leave undisturbed the pressure which takes 
place on every part of the vase which is somewhat removed 
from these openings ; they will leave it such as it was, in a state 
of equilibrium, as when the liquid was without any motion. But, 
on the other hand, if we were to make the opening, or the 
openings, somewhat larger, all this would be immediately changed; 
and the sizes which we gave the holes would influence the pres- 
sure on every point ; so that if one of the openings was lessened. 
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the velocity of the stream would "im mediately increase in the 
others. 

These principles, demonstrable by hydrodynamics, apply most 
readily to the phenoiiiena which now engage our attention. 

I^et us admit that tlie subterranean river which feeds an ar- 
tenan well, also partially discharges itself into the sea, or into a 
river affected by the tides, and this by an opening of consider- 
able dimensions compared with its own size. According to what 
wc have stated above, if this opening be diminished, the pressure 
will immediately increase in all the points of the natural or arti- 
ficial channels which are occupied by the waters of the river; 
the flow by the well will become more rapid; or, what is the 
same thing, the level of the water wifl rise. Thus, then, every 
one will understand, that the flow of the rising tide immediately 
above the open'mg by which a sublerraneau river discharges it- 
sdf, will diminish, by the augmentation of the exterior pressure, 
the quantity of water which this river will supply in k given 
time. Tlie effect is predaely the same as would result from a 
diminution of the size of the aperture. The flowing and ebb- 
ing of the tide, therefore, will produce a corresponding flowing 
and ebbing in the spring of the well. And such, in a fen words, 
is the explanation of the phenomenon which has been observed 
at Noyelle and at Fulham. 

Concerning the Temperalwe qft/ie Water o/Arteaiam Weltt. 
Of all the scientific (juestions which have for some years en- 
gaged the attention of learned men, one of the most curious, 
beyond doubt, is, whether the globe still maintnrns any traces of 
its original Jteat. Fourier has brought the solution of this great 
question in natural philosophy to an observation which is sulB- 
ciently simple ; he has proved, in short, that if the earth received 
all its heat from the sun, the temperature of its strata would, in 
every climate, be the same at all accessible depths, and also, that 
it would be found equal to the mean temperature of its surface. 
But the observations which were made in a great number of 
mines, were at variance with these conclusions. These obser- 
vations, however, have not brought conviction to every mind. 
The gallery of a mine presented itself to many imaginations as a 
«ort of laboratory, in which chemical action was unceasingly 
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producing heat. It was also argued, ihat the presence of Uie 
workmen, and the lighted flambeaus, the explosions of gun- 
powder, &c. &c. produced the eifecl ; and although mintite cal- 
culations had demonstrated how entirely all these causes, when 
united, were insufficient for the explanation of the phenomenon, 
still many obstinately remained in a state of doubt. An obser- 
Tation which 1 made in October 1821, whilst, in concert with 
Messrs Colby, Eater, and Mathieu, I was connecting, by geo- 
desic operations, the opposite coasts of France and England, 
opened to my view a mode in which the problem might be 
solved in a manner which would be wholly unobjectionable. I 
then found that the temperature of the springs which rose at the 
foot of the cliff of Cape Bltaic-Nex was notably liigher than the 
mean temperature of the water of the neighbouring wells of 
Montlamhert. 

From that moment the determination of [he temperatures of 
the projecting fountains presented itself to my mind as a sub- 
ject of research full of interest ; it appeared to me thai the wa- 
ter of these fountains could not fail, especially if they were at 
all abundant, to reach the surface with the same degree of heat 
which the interior beds, usually horizontal, and between which 
the waters were confined, possessed. At all events, it was not 
to be doubted that, in the same country, if the earth really had 
a peculiar proper heat, and this was precisely the subject under 
discussion, the maa-mHWi of temperature ought to be found in 
those waters which came from the deepest springs. According- 
ly, for nearly fourteen years I have lost no opportunity of col- 
lecting, by myself, or with the help of friends, ihermometrical 
documents which ally themselves in the closest way with the 
history of the globe. I hope soon to be able to present these to 
the public, and I shall not fail to combine with (hem the results 
to which they lead. On the present occasion, liowever, I must 
limit myself, with the help of a few selected results, to demon- 
strate the problem, that everywhere the temperature of artesian 
welb is higher than that of the surface, in the ratio of 9." for 
fcipvery sixty or eighty feet of depth (1° Cent, for every twenty to 
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Paiit, Mean temperature at Bur&ce, -f- 10.6 CenUg, 

Do. of Well of Port St Ouen, + I2.S Depth 66 
Deparlttnmli du Xord, \ 
.uddu P<u.de,Calai,, S *J^" toniper.tare at suriW, + 10.3 

Do. Wellof Marquette, + 12.5 Depth M 
Do. WeUofAire, . , +13.3 ... C3 
Do. WeU of St Venaot, 4 14.0 ... 100 
Sheftneii, mmilhriflht\ 
HI I • .i Tt-^ f Mean temperature at surface, + 10.5 

Temperature of Well, . . +15.5 Depth 110 

Tours, Mean temperature at surfiiee, + 1 1 .5 

Temperature of artesian well,+ 17-5 ... 140 

Depths oflhe most remarkable Fountaint whic/i have been opened by 
the hand of man. 
We have already alluded (page 906) to pits sunk by the Chi- 
nese to the depth of l&OO feet, in thu province of Kia-ting-fou, 
by whit-h they hoped to procure a supply of salt water ^ but as no 
water ascended the pits, we cannot rank them in the list of wells 
properly so called. 

The sevenih sheet of water, found near Saint Nicolas-d'Alier- 
monl (see p. 224), was at the depth of 1030 feet. The water 
from it rose to the Burface. As it was not water but coal that 
was sought for, the works were abandoned ; and the only result 
that remained, was the formation, without intending it, of a 
copimis fountain, whose waters issued from a source more than 
1000 feet deep. 

The pit recently sunk at Geneva to the depth of 682 feet, 
has not reached any body of water which has a tendency to 
rise. 

At Suresne, near Paris, tlie residence of M. Rothschild, the 
Messrs Flachal have worked a pit, previously begun by M. 
Mulot, to the depth of 663 feet. This pit has now penetrated 
the chalk to the extent of 537 I'cet. Tlie work has been sus- 
pended, when there is only about 60 feet more of the chalk 
formation remaining, upon penetrating which, there would be 
every prospect of finding water. The desirableness of pro- 
secuting the research is most apparent. 

The fountain of Chestaick, in the Duke of >?orthun]berland's 
park, projects its water about a yaid above llie surface of the 
soil, and comes from the depth of 582 feet. 
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The deepest founlain in the departmeul of Pas-de-Calais is 
situated between Bethunc and Aire. Its waters project seven 
feet above the grounti, and come from a depth of 461 feet. 

The artesian well which allbrds such an abundant supply in 
the cavalry barracks of Tours, is fed by a bixly of water which 
M. Degousee found at the depth of 259 feet. The water of 
another well, which ytan Unished in 1834, in the silk manufac- 
tory of M. Champoiseau, springs from a depth of 273 feet. 

Coneeming the Daih/ Issues from some of l^ principal Fountains.* 

Belidor has already mentioned, in his Science de Clnginieur, 
a fountain which is situated in the monastery of Saint Andri, a 
couple of miles from Aire in Artois, the waters of which rise lo 
the height of eleven feet above the ground -floors, aiid which 
furnishes nearly two tons of water per minute. 

The well which Messrs Fabre atid Esperiquette have sunk, 
at Bages, near to Pcrpignon, in the property of M. Duvand^ 
supplies 333 gallons per minute. 

The *eil which M. Degousee has sunk in the cavalry Itar- 
racks at Tours, measured at six feet alxjve the ground, furnishes 
937 gallons per minute. 

Of the many wflls which exist in England, tliS^ one whence, 

• Near Orleans, there is a very abuudant spring known under the name 
n't Bouillon at Source of the LoiretjaXiA.'n^cii I thinS ought tn be considered as a" 
iratoral projecting fountain. During the drought of the year !B01, one of the 
worst of which the annala of meteorology has preserved the remembrance,- 
the Bouillon nevertheless, according to the measurement of M. de Tristan, 
yielded 733 gallons per minute. It has been very generally thought, that 
we must go to the Sologne lo aL'ek for tile origin of the water supplied by the' 
Bouillon and some other neighbouring streams; but M. de Tristan has cdni- 
bated this opinion with unanswerable arguments. He has also shewn that 
the overfiowinga of the spring coincide with those of the Loire, even when 
its increase, as in 1800,19 produced, at the end of spring, not by rsins, but by 
a sudden melting of the mow which covers the mountalm of central France. 
There ceo be little doubt, therefore, thai there is a subterranean cBnimuni- 
cation betwixt the Loire and the Bouillon. It is tnie that the water of the 
Bouillon dftes ni-t appear troubled, till a day or tw6 after the rise is seen on 
the river. But this is not to he wondered a1^ The entrance of the subter- 
ranean channels must, in some degree, act as filters. The sensible variations- 
of temperature also, which the water of this spring ex])eriences in the diffe- 
rent seasons of the year, sheiv that the channels through which it flows ace 

_ to Pfom being very deep. 
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according to my knowledge, tlitre is the most abundant supply 
of water, is that in the copper manufactory of Merton, in Surrey ; 
its issue amounts to SCO gallons a minute. 

The artesian well of Rivesaltes, for which the inhabitants are 
ao much indebted to Messrs Fabre and Esp^riquette, engineers, 
furnishes 176 gallons in the same time. 

The well lately sunk near to LillerB, in the department of the 
Pas-du-Calais, with a depth of 140 feet, affords a supply of 155 
galluDS per minute. 

Of ArftsioTi Wells whose waieri have been employed as Moting 

At the village of Gouihem, near Bithune, four wells have 
been sunk in a meadow to the depth of 120 feet. The waters 
which issue from them are converted into the water-course of a 
flour-milt, and subserve other agricultural processes. 

At Saint Pol, there is another mill, the only moving power of 
which is the water from five projecting fountains. 

At FonteSf near Aire, the waters of ten such wells are made 
to turn the mitl-stones of a large mill, as also to blow the bel- 
lows and beat the hammers of a nail manufactory. 

At Tours M. Degousde has excavated a well, in the silk 
manufactory of M. Champoiseau, to the depth of 4S0 feet, which 
pours 237 gallons of water per minute into the troughs of a 
wheel of twenty-one feel diameter. This wheel works the looms 
of his manufactory 

At Tooting, near London, the fountain of an apothecary 
puts a wheel of four feet diameter in motion, and this sets a 
pump to work, which raises water to the top of a house three 
stories high. 

Of the advantage to which Industry, in various circumstances, has 
turned the Waters of Fountains. 

On the present occasion we need not dilate on the benefits 
these waters confer on public health, nor on their use in irriga- 
tion. Sic. 8cc. We shall only point out their application to a 
few purposes which are less generally known. 

These springs have been put in requisition even in countries 
where more common water-courses are not unfrequenl. Their 
constant and high temperature permits them lo be applied to the 
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movement of machinery during the most severe winters, whe- 
ther it be directly, when lliey are abundant, or, in other cases, 
only as a means of washing away the ice, which is apt to stop 
the movement of the watLT-wheels. 

In Wurtemburg, M. Bruckman, by transmitting through me- 
tallic pipes, conveniently placed, a current of water, at a tempera- 
lure of 54° Fahr., which is derived from several natural springs, 
keeps up a temperature at 47^, in various manufactories where 
the external cold lowers the thermometer to zero. This is a 
simple imitation of a plan which has been long practised in the 
village of Chaudes-Aigms ; the reanlts, however, are worthy of 
consideration. 

Greenhouses also are in existence, in which the temperature 
is maintained very equally, by the effects of the constant circu- 
lation of a large quantity of water, derived from those sources. 

During heavy rains, the work of paper-mills is often interrupt, 
ed, on account of the impurity of the water. These forced 
stoppages come to an end, when the constant limpid supply of 
a projecting fountain can be employed. 

In some localities the invariably pure waters of a steady tem- 
peraturej proceeding from these springs, have been the means of 
establishing very lucrative arti6eial cress-plots. The beautiful 
growth of cresses in those parts of the beds of rivulets where 
these natural springs existed, has suggested this application, ft 
is positively stated that the artificial cress-plots of Erfurt yield 
not less than £ IS,000 per annum. 

The very fine lint which is intended for the manufacture of 
cambric, iawn, lace, fiic. is steeped in the Department du Nord, 
with very particular care. In a sm^e commune, between Douai 
and Valenciennes, there are ten or a dozen rat ting-pools, which 
are fed entirely by water from a projeciing fountain. It has 
been thought that the purity of these waters, and the invariabi- 
lity of their temperature, by accelerating the solution of the 
gum-resins, preserve the valuable qualities of the filaments of 
the lint in the highest degree of perfection. 

In fish-ponds, the fish are apt to die during the winter, from 
the severity of the cold, and in summer from the heat. By 
turning the invariably temperate waters of an abundant artesian 
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well into ihem, the eartreme Variations whleh ihe seasons induce 
are prevented. This expcrimeRt, it is said, has entirely suc- 
ceeded in the ponds of St Gratien, near to Monttnorenci. 

Sometintet Piis are tunkjor the purpote (^ transmitting into Ote inte- 
rior ofOte earth, icater, retained at the surface by strata ofimper- 
meahk clay orstoJie, and thereby Tendering extensive districts mere 
morasses, unfit for cultivation 
The pitE by which descend into the inierior of the earth those 
quantities o( water, ivhich, without this expedient, remain on 
Uie surface," may be called tt^ath-e arleaian wells. Neces^ty, 
the mother of so many important inventions, early suggested to 
mankind tlie idea of imitating nature in this point. 

The plain of Paluns, near Marseilles, used lo be a great 
morass. It appeared impossible to drain it by ihe help of the 
common surface channels. King Rene, however, caused a great 
number of pits or drain-wells to be sunk, which are known in the 
proven^al language by the name of embugs (funnels).* These 
pits transmitted, and now transmit into the permeable strata m- 
tuaied at a certain depth, those waters which made the whole 
country a barren waste. It is positively stated that it Js the 
waters taken down by these embiigs of Paluns, which, after a 
subterranean course, form the projecting fountains of the port of 
Mion, near to Cassis. 

The river Orbe, in the Jura, which descends from the lake of the 
Rousses, conveys into lake Joux much more water than evapo- 
ration removes from it. This latter lake, whence there issues no 
river, preserves notwithstanding a stated elevation which is nearly 
unifcwm. " It is," saya Saussure, " because nature has pro- 
vided for these waters subterranean issues, by which they are en- 
gulfed and disappear. •• * * As it is of the greatest conse- 
quence for the inhabitants of this valley to preserve these natu- 
ral drains, without which their arable lands and their habitations 
would be immediately overflowed, they preserve iheui with the 
greatest possible care ; and when they perceive that they do nol 
take off the water with sufficient velocity, ihey themselves open 

' It is the property of absorbing, of drinking tip the surlace waters, pos- 
sesaed by certain natural and artificial openings, which has given the ni 
",n ilislricts-] 
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new -ones. I'or this purpose, all tliat is necessary is lo sink a 
pit fifteen or twenty feet, having a diameter of about ten feet, 
in the thin and vertical strata, the summits of which appear on 
the surface. The name of entonnolrs (funnels) is given to these 
pits. • • * • It is," adds Saussure, " the waters absorbed by 
all these entonnotrs, that are observed to rise from the earth, and 
form a large spring, which is also called Orbe, at the distance of 
two miles helnw the southern eslremily of thelake." In this 
passage of two miles, the absorbed waters descend 680 feet. 

A manufacturer of potato-starch at Villetaneuse, a small vil- 
lage ahout three miles from St Denis, in the winter 1832-3, by 
means of a pit sunk to the depth of certain absorbing strati^cd 
beds, got rid of not less than 16,000 gallons of impure water 
per day, the stench from which had given rise to serious com- 
plaints, which probably would have compelled him to give up 
his establishment. After six months of daily absorption, no- 
thing was found at the bottom of the pit except sand, and thia 
has been uniformly the case from llie first. 

By the same kind of process, the superintendents' of the 
conimuo sewers of Bondy freed themselves, every twenty-four 
hours, of alwut SOOO cubic feet of water, which iuhpeded their 
operations. 

I shall close this subject by publishing the very ingenious 
use to which M. Mulot has applied the absorbing properties of 
gravelly strata, in the solution of a problem which was of the 
greatest importance lo the neighbourhood of St Denis. 

The water of a fountain which had been opened in La Place 
de la Foste aux Ckevauj- in that town, became, during the sum- 
mer, an excellent instrument of cleanliness, but frost coming 
with the winter, ice was formed in the public ways, and very 
much endangered all passage. The inconvenience was so great, 
that it almost led to the abandoning the idea of opening a new 
fountain on the Place aux Gueldres, when M. Mulot conceived 
the idea which I shall explain in very few words. 

The water, of a very superior quality, which comes from a 
bed WO feet deep, is made to ascend in a metallic tube of a cer- 
tain diatneler. A tube, which is considerably larger, envelopes 
this first, and descends HO feet to a reservoir of very good 
water, though not quite so excellent us the other. It is ^xcVw- 
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aively in Uie circular space between these two tubes, that lite 
water of the reservoir 170 feet down can ascend. Once more, a 
third tube, considtraMy larger than the second, and including 
it, descends to the depth of one of these absorbing beds of which 
we have spoken so much. The circular space which is included 
between the middle and the exterior lube sends up no water: on 
the contrary, its sole use is, during the winter, to return into 
the bowels of the earth the supera bounding waters of the two 
otlier pipes, which, were they to overflow into the street, woulil 
become a sheet of ice. In this ease, the water which is reab- 
sorbed being pure, there can be no objection to its descent, as 
there was at the works of Villetaneuse and Bondy, viz. the ap- 
prehension that the waters of the neighbouring wells might be 
injured by impure infiltration. 

Concerning some anomalies which have been observed in the Sinking 
and in the Play of certain Founlaint. 

At Blingel, in the valley of Temoise, of three bores whitli 
were undertaken in 1820, the first turned out a beautiful pro- 
jecting fountain; whilst the other two, on the contrary, have 
not furnished a drop of water, though all the lliree arc very near 
each other. 

The districts of Lillers, of St Pol, and St Venant, present ir- 
regularities of precisely the same kind. 

At Belhune, a bore, after having pierced seventy feel of 
alluvial soil, and thirty feet of limestone, conducted to the 
surface a beautiful limpid jet d'eau. In the garden of the con- 
tiguous property, a similar operation of boring has not produced 
a single streamlet of water, even though the chalk has been pe- 
netrated more than 100 feet. 

But these facts, which might be multiplied to infinity, cannot 
with propriety be considered as remarkable. Let it be remem- 
bered that these subterranean waters do not form sheets of a 
great extent, or more properly speaking, do not form sheets at 
all, except at the surface of separation of two distinct mineral 
beds; that, on the contrary, in the thickness of those of the 
beds which are Jeast compact, as, for example, in chalk, the 
water neither exists in any certain defined limits, nor circu- 
lates except in trenches, betwixt which are found masses of 
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perfectly sound chalk- masses, which arc without figures and 
impermeable. If the piercer enters into one of these trenches, 
water will gush up, more or less, according to the pressure which 
it there sustains. If, on the other hand, the work is unfortu- 
nately carried on in a very compact portion of the chalk, the 
whole will be only labour lost. But in this there ia nothing to 
excite surprise. If, instead of expecting water in the interior, 
or even in the upper part only of the mass of chalk, the sound- 
ings were carried to the impermeable bed upon which this mass 
rests, then there would be encountered not only streamlets, — not 
only liquid trenches, but a plentiful reservoir ; and the success 
of the operation would be in no degree doubtful. 

There exist certain localities, and the city of Tours is one of 
them, where wells may be sunk, and approximated to each other, 
almost indefinitely, without injury being done to any of them. 
There are other places, on the contrary, where every new well 
immediately produces a diminution of the issues of all the 
others, or a lowering of their waters. Bui these differences will 
not surprise those who have read with attention what has 
been said above regarding the influence of the tides upon 
these fountains. (See p. 233.) In truth, they will perceive that 
in the former alternative, the sum of the openings by which the 
waters ascend is vety small, when compared to the extent of 
the mass of water whence they spring ; and, in the latter, this 
comparative smallness of the dimensions necessary to the steadi- 
ness of the hydrostatic pressure, is not present. These pheno- 
mena, therefore, are nothing more than a kind c^ experimental 
verification of the hydrodynamic principles which we have al- 
ready stated. 
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The jets of two fountains in the paper manufactory of M. de 
ta Garde, near to Coulommiers, experienced a rise of more than 
a foot and a half in the great drought of 1827, that is to say, 
during a time when the great majority of common springs were 
dried up. Although this state of things did not continue above 
a few days, yet it is not the less remarkable. No satisfactory 
explanation has yet been offered of it. I ought not, however, 
to omit to add, that after this extraordinary appearance, vW 
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waters of the two fountains gradually fell, witbout, •however, 

surpassing in this descent their usual limit. 



At the time of a thaw, which had been preceded by a great 
fall of snow, M. Desfiuirandes, the Mayor of Cfioqiies, was 
alarmed by an extraordinary noise. He immediately descended 
to his garden, and saw, with astonishment, the projecting foua- 
tsin elevating itself to three times its usual huighi. This lasted 
only for five or six hours. This fact, for the knowledge of 
which I am indebted to M. It chef de balailloii du genie Ber- 
gere, it appears to me, may be considered as a proof that the 
ascent of the water in these wells is truly the consequence o\ 
a iiydrostatlc pressure. At the moment of the above occurrence, 
the thaw must have been the means offilliog, throughout ail 
their extent, the subterranean fissures which were silualed hii^'hec 
than the town of Choque,*, which usually, and even during ihe 
time of rain, were either not quite full of water, or only con- 
tained interrupted palcht's of it. Every one knows, that a very 
small stream, even a capillary one, is sufficient lo produce thf 
strongest pressure in an indefinite liquid niaap. 



There is in Rochelle, at the distance of 215 feel from llie 
shore of the sea, a well, in which the sheet of water reached, un- 
fortunately does not project a stream above the surface of the 
ground. The surface of the water is 21 feet below ground. 
The total depth of this well is nearly 584 feet. For four years 
the level of this liquid column, of the length of 563 feet, did 
not vary in any sensible degree. But in 1833, some attempts 
having been made to increase the depth of the well, its waters 
were observed to undergo the most extraordinary oscillatory 
movements. 

On the 1st of September a fall of 147 feet took place. 

On the 2d there was a fall of 156 feet. 

On the 2d of October the water was at its former level. 

On the 3d there was a fresh fall. 

On the 4th the fall amounted to 80 feet. 

From the 6th to the 14th there was a rise of 9 feet. 
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14th lo iliL- 18ih (5 duya) tbtre was a fall of 145 ft. 



ie equallt-'d lid ftet. 
afallof ISiist. 



On tlie 19th a rise began. 

From tiie 19t!i to IGlli November, the 

From 14th November tolGtb there wa 

On the I6th a rise aj^ain began. 

From thelCll. to Detember ISib, there was a rise of 34 feet. 

These oscilialions, assuredly moet extraordinary, as much from 
their irreguiariiy as iheir extent, would require to be observed 
■for a much longer ))eriud before any explanation could be offered 
jrith any prospect of success. 

^B 4re tjiese WelU likely to become exhausted 9 

^ This is a question that is very often put. As an answer, we 

cfihatl mention two facts which are well calculated to dispel all 

fears on the subject. 

tThe fountain of LiUera, in the department of Pas-de- Calais, 
Jhe sinking of which extends nsfar back as 1126, has uniformly 
ifHOJected its waters to the same heio;ht above the surface, nor 
4ias the quantity which it furnishes in twenty-four hours ever 
Varied. 
The well of the monastery of Saijit Andre, appears jiow to 
\ie, so far as it regards the height of its jet, and the quantity of 
water which issues from its upper orifice, in precisely the condi- 
^on in which it was when Belidor observed it more thap a cen- 

t^ry ago. 
\ Of Wells whence gas issues. 

In searching fur water in the bowels of the earth, sometimes, 
instead of this hquid, great reservoirs of some gas are discovered, 
which immediately rises to the surface. This gas is usually in- 
flammable ; sometimes it is pure hydrogen, but more frequently 
carburetted hydrogen,-^that gas which .so frequently collects in 

» coal-pits, and gives rise to such dreadful explosions, or, in other 
terms, that gas which is now so much employed for domestic 
purposes. 

The Chinese have many wells of this description. The gas 
.which was disengaged from that which the Ahb6 Imbert visited 
a few years ago, was conducted by long pipes, under more than 
,ihree hundred gasometers, whence it was transmitted to be 
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burnt. Streets, halls, auci work-eliops, were thus illuminated, 
and it was conducted to the spot reiiuired through the mediuoi 
of tubes constructed of the bamboo. 

There are in the United Stales of America many villages in 
which, for the purpose of illuminating ihe streets and the houses, 
those streams of gas are employed, which are without intermis- 
sion disengaged, and for a great number uf years, from ihe 
openings which liad been made in search of water *. 

Usually the reservoirs of gas contained in the bowels of the 
earth cannot furnish a supply of any long continuance. At Cor- 
meilles, in the department of Seine-et-Oise, there was so abun- 
dant a discharge of hydrogen gas, through an opening made, un- 
der the direction of M. Dcgousee, whilst sinking a well, that die 
workmen could not work during a whole day. After three or 
four days, however, all traces of it had disappeared. This phe- 
nomeoMi, accompanied with very much the same circumstances, 
has also very lately occurred at Trieste. -f- 



Some Remarks on the Subterranean Course of Water, attd on 
the Absorption of Gases hy Water in the Interior of the 
Earth. By Gustav Bischof. 

\s reference to the subterranean course of water, we must dis- 
tinguish the following cases : — 

1. The water which is afforded by ihe atmosphere filters 
through permeable layers of earth and rock, and arrives at stra- 
ta which resist its passage. If these strata reach the surface at 
a lower point, the water makes its appearance in the form of 
springs. 

In such a case, it is not necessary that the water should en- 
tirely fill the canal ; but it can, like a subterranean rivulet, flow 
down in contact with atmospheric air. This is the cose more par- 

" The following paspage occurs in Pliny. " There arises perpetunlly from 
Mount Chimera, near Phaselis, a flame which burns night and daj." Captain 
Beaufort found this flame in IBll. It is evidently the result of the disen- 
gagement of gas bj some natural fisEiire of the earth. Its antiquity and con. 
Mnuance seemed to justify its quDCatioii here. 
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ticularly in limestone and qtiaderEanii stone mountain)^, and ge- 
nerally in tliost! furinatioQs in whicli (is£ures abound. Thui, 
for example, in the thalk hills of the VVealphalian flocLz furms- 
tionj springs occur whiL-h are in reality subterranean rivers, such 
as the springs of the Jordan, the Lippe, the Pader,* &c. 

S. The water of the atmosphere penetrates by clefts to a 
greater or less depth in the interior of the earth, fills all the 
clefts connected with those by which it entered, reascends by 
them according to the laws of hydrostatics, and comes to the 
surface as springs at one or several points which are at a some- 
what lower level than the spot where it commenced its course. 

This case can only occur when all the communicating fissures 
are, like hydraulic pipes, entirely filled with water. The water, 
however, may flow for some lime in open canals, as in the pre- 
ceding case, before it reaches the close fissures. The pressure 
of the height will only begin to exert its influence from that 
point. Until then, the water conies in contact with atmos- 
pherical air, and absorbs it. For example, the following case 
may occur. The water flows from a to 
i, in an open canal, and from i to c in 
an inclosed channel, which at c becomes 
enlarged, and at / contains atmosphe- 
ric air. On account of the pressure 
.^erted by b c, the water absorbs a 
larger portion of atmospheric air than it 
'^an under the ordinary pressure of the atmosphere; it theo 
flows in close canals to d, ascends again to e, and there flows 
put as a spring. Under such circumstances, we can under. 
9tand that the water allows the air it had absorbed under the 
pressure of the water 6 c gradually to escape as it approaches 
its outlet, and the water, when it flows out, will retain only 
BO much air as it can under the usual pressure of the atr 

i.aiosphere. This is ihe cause of the frequent occurrence of 
^ disengagement of gas at e in springs in limestone moun- 
^ns. Several gaseous exhalations of a similar nature, which 
I have had an opportunity of examining, aflbrded a small- 
I • Compare my paper in the new " Jahrbuch der Chemie und Phya.'* 
>^a33, Part liii. p. 372. 
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er proportion of oxygen than is contained in atmospheric air, 
and, indeed, sometimes consisted entirely of nitrogen,* This k 
is ea!)y to understand, when we consider that, hy the oxidation 
of various substances partly inorganic (carhonate of iron, liver 
of sulphur, &c.), partly organic (organic remains, acids of 
springs-f), &c., which the water, containing a quantity of atmo- 
spheric air, meets during its course, (hat oxygen may be lost. 
In this manner, when carbonaceous organic substances are oxi- 
dyzed, carbonic acid is produced, which, on account of the faci- 
lity with which it is absorbed, will be retained, and renders the 
water an agreeable beverage. If the circumstances we have 
mentioned remained the same, the enclosed air at I could be gra- 
dually entirely absorbed by the water. But when, in dry sea- 
sons, the atmospheric water is not sufficient to fill the canal b c, 
new atmospheric air enters the hollow c from above, and after- 
wards, when the canal b c is lillcd in a wet season, is again gra- 
dually absorbed by ihe water, and so on. 

When atmospheric water penetrates to a great depth, and 
there acquires a higher temperature, it loses the power of re- 
taining the air absorbed at the ordinary temperature and under 
the usual pressure, and, on this account, it gives it off when it 
comes to the surface. Hence the frequent phenomenon of the 
disengagement of Mr from hot springs, as, for example, at Aacften, 
Burtsckeidf Wlesbadeji ; from the warm Paderquellen at Padcr- 
bom, Sic. A circumstance, well wonhy of attention, is in fa- 
vour of this view, viz. that the lust mentioned springs disengage 
more gas the warmer they are.J 

Conformably to the views already given, the air disengaged 
by warm springs will contain less oxygen than atmospheric air 
does, and often only nitrogen with or wiihoul carbonic acid gas, 
for the higher the temperature of the water, so much the easier 
is the oxidation of the substances capable of oxidation. Thus, 
L. Gmelin and Lade found that the gas evolved by the Koch- 
brvnnen, at Wiesbaden, consists of 83.3 carbonic acid gas, and 
17.7 nitrogen.§ Monheim found in the gas evolved by the 



• Neuea Jahrb. iler Chemie und Fhvs. 1833, part x)lL p. SS?. 
t Annnten der Ph;y9. und Chemie, voL xxii. p. 3. and p. 338. 

t See my paper, p. 265. 

§ Annalen der PhjfiiV uiid Cheuiie, vol. vii, p. 467. It U clear ■ 
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Kaiaerquelle, at Aachen, only nitruj^en, carbonic acid ga&, and 
0.6 per cent. Bulpluiretled hydrogen. I found, however, 7 per 
cent, oxygen. Monhcim found in the Pockcnhrunnche7t, at 
Burtscheid, only nitrogen, carbonic acid gas, and 0.1 per cent. 
sulphuretted hydrogen ; but, according to my analysis, oxygen 
exists in the proportion of 2 per cent. Monheim found that the 
gas of the Trinlcgnelk, at Buvtsclieid, has nearly the same com- 
position as that of llie Pockenhrimnche^i. In the gas of the 
Kochenhrunnen, and of the warmest of all the thermal springs 
of EurtEcheid, the same observer foand, besides the nitrogen 
and carbonic acid gas, also 0.1 to 0.16 per cent, oxygen.* My 
researdies give, as the mean of three analyses, 47.3 carbonic 
acid gas, 52.1 nitrogen, and 0.6 oxygen.-t" Finally, Anglada 
found that the gas evolved by the sulphureous springs of the 
Pyrenees consists of pure nitrogen.^ 

3. Atmospheric water enters clefts which are filled with car- 
bonic acid gas derived from peculiar processes in the interior of 
the earth. In this case, which is one that occurs more especial- 
ly in districts of e:Ktinct volcanoes, the gas is absorbed by water, 
and acidulous springs are produced. 

Since carbonic acid gas is not only absorbed by water in much 
larger quantity than atmospheric air, but also since, at a tempe- 
rature of 0° R., it is liquefied by a pressure of 36 atmospheres, 
it is evident that, undtr ihcsc circumstances, carbonic acid 
can in every condition be taken up by water. Carbonic acid, 
at a depth of 1152 feet beneath the earth's surface, under the 
pressure of a column of water of that height, could therefore ex- 
ist only in a liquid form. Since, however, at such a depth, ac- 
cording to the observations on record, a temperature prevails 

larRe portion of carbonic acid gas, in proportion to the nitrogen, can only to 
a very Binall extent l)e derived from aCmospheric air. Streams of carbonic 
acid gas muat therefore be added. 

" " Die Heilquellen von Aadien Burtstheid," &c. Aachen undLeipzig, 
tasg, p. 20», S32, &c. 

+ Tlie rcmart I made in retard to the KociJirimnea of Wiesbaden, i; 
so applicable here. 

t Memoires pour aervir ^ I'Histoire GinSrale des Eaiix Min^ralea Sul. 
phureiises et dee Eaux Tb^rmales. Paris, ISSA And, Ann. de Chim. f 
Phvs. tnm. XX. p. 246. 
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which exceeds the mean temperature of the earth's surface by 
about ll^or 12° R., the carbonic acid cannot at that place be li- 
quid. As it appears from the experiments of Davy and Fara- 
day that carbonic acid is condensed at a temperature of — 8" R. 
by 20 atmospheres, at 0° R. by 36, and at 5.6 R. by 40,» it re- 
sults, that the increase of temperature of carbonic acid gas bv 
1° R. requires an increase of pressure of about 1^ atmospheres. 
Now as, according to the observations hitherto made, ihe in- 
crease of temperature towards the interior of the earth is about 
1° R. for 96 feet, in round numbers, it follows that this depth. 
considered as a column of water, is about equal to the pressure 
of 3 atmospheres ; and thus, the increase of the hydrostatic pres- 
sure is much greater in proportion than the pressure required 
for the condensation of carbonic acid gas by the increase of tem- 
perature. According to these suppositions, the hydrostatic pres- 
sure will always, at a certain depth, overcome the increased ex- 
pansive power which the carbonic acid gas has acquired from the 
increase of temperature, and therefore, at such a depth, the car- 
bonic acid can exist only in a liquid condilion. Water which 
mixes with liquid carbonic acid will receive a heat exceeding the 
mean temperature of the place by at least 11° or 12" R. Since, 
however, by much the larger proportion of acidulous springs 
exceed the temperature of the place by only a few degrees, 
such springs cannot have been produced by mixture jtiith liquid 
carbonic acid. 

There is, however, here a case to be excepted, when warm 
springs, during their passage from beneath, become mixed with 
cold springs, so as to have their temperature reduced. It can- 
not be doubted, that, by means of at least a year's continued ob- 
servations, such a case can be ascertained. The greater the 
depth whence the springs arise, the more constant is the tempe- 
rature, and the greater the supply of water. When such springs, 
during their progress towards the surface, liecome mixed with 
Others which are variable in their temperature and in the quan- 
tity of water, the mixture acquires the same characters. So far, 
however, as my observations extend, it appears, that springs 
having a temperature which exceeds the mean of the crust of 

• L. Gmelin'a " Ranrlb. der Theor. Chemie," 3d edition, p. 124. 
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the earth of the place by 2° or 4° R., have a remarkable con- 
stancy in their temperature and the quantity of water. I have 
made observations for several years on three springs, of which 
one makes its appearance at about fifty paces from the others. 
During more than a yeai-, I observed their temperature and 
quantity of water at least once a month. Two of them abound 
in carbonic acid, the third is a common spring. The maximum 
of temperature of the two former is 11°.6 and Q'.S R., the mini- 
mum 11°. 4 and 9°y R. ; the whole yearly difference therefore 
only 0°.2 H. ; whereas the maximum of the common spring is 
S°, the minimimi 6°. 4, the yearly difference therefore WG R. No 
difference can be observed in the quantity of water given out by 
the two mineral springs during the year, whereas the common 
spring sometimes pours out more than twice as much as at 
others. 

If we assume that the warmer of the two mineral springs is 
produced by the mixture of warm water having a constant tem- 
perature of 24°.4 R., with the warm common spring having a 
lemjieraiure of 6°.4 to 8° R. ; then one part of water of 24°.4 
must be mixed with three parts water of GfA to 8°, in order to 
maintain the temperature of iVA to 11°.6. But, according to 
this supposition, the temperature of that spring would vary 
from 10°. 9 to 12°.l, and there would thus be a yearly difference 
of 1°.2 ; whereas the real difference is only 0°.9. This difference 
irould be still greater if, as is actually almost the case, the 
FkOaximum of quantity of the common spring should be com- 
. Irined with the minimum of temperatiire, and the reverse. 

From this simple observation, it appears that the mineral 
spring of H°.5 could not be produced by a mixture of water of 
34".4 with water which varies as that of the common spring. 
According to what has been said, water of 24''.4 R. must come 
from a depth where carbonic acid would be liquid : thus, when 
the matter is considered also in this point of view, the probabi- 
lity is diminished that those acidulous springs whose temperature 
eScecds by only a few degrees the mean temperature of the 
place^ can be produced by mixture with liquid carbonic acid. 

Under the ordinary pressure of the atmosphere, one measure 
of water, according to Saussure, absorbs 1.07 carbonic acid gas; 
under higher pressure we can increase this absorption to double 
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triple the amount of voliime. In llie inlerior of the oarth 
the absorption must, doubtless, under the continually increasing 
pressure of water, amount to a much greater volume. When, 
however, water i[n|)regnaled by carbonic acid gas under such 
liigh pressure gradually approaches the surface, a part of ihe 
gaa is separated from it, and makes its appearance in more or 
less considerable streams. Bcrthier " is of opinion that this dis- 
engagement of gas (in most of the hot mineral waters that con- 
tmn gas) is derived chiefly from a stream of carlxinic acid gas. 
which is produced simultaneously with the mineral water, and 
which is much too considerable to be absorbed by the water ; 
and he even thinks it extremely probable that it is only by the 
influence of the pressure exerted by the carbonic acid gas gene- 
rated in the subterranean laboratories that the water is brought 
to the surface. Although this opinion formerly seemed to me a 
probable one-|-, yet, now since I have had opportunities of making 
observations on the gases evolved from mineral waters, I cannot 
admit unconditionally its correctness. I believe, at least, that 
streams of gas which merely accompany the springs, and are in- 
dependent of them, are rare. Whether this case occurs or not 
depends on the relative proportions of water and gas, on the 
amount of the pressure of water, and on the temperature of the 
water. The greater the quantity of water in proportion to the 
gas which is evolved from the interior of the earth, and the 
higher the coliinm of water which exercises the pressure, and 
the colder the water, so much the more easily is the gas absorbed. 
Hence it is, when the gas meets the water in the lowest part of. 
its hydrostatic course, and when the canals of water proceed 
downwards to a great depth in the earth, that the various rela- 
tions are favourable for the entire absorption of the gas. When, 
on the other hand, the gas enters the canals of water nearer the 
surface of the earth, it may easily happen that only part shall 
be absorbed, while the larger proportion passes freely through 
the water. Since, in the itiletior of the eardi, the temperature 
of the earth increases with the hydrostatic pressure, the power 
which water has of absorbing carbonic acid gas diminishes with 

■ AnnaL de Cium. et de Vbys. t lU. p. 37- 

f Die Vullranischen MinenJquellen Deutschlands iiiiil Frankreich^ frc. 
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tlic depth, but in a raucli smaller proportion than it is aiiginent- 
ed by the liigher pressiin?. According to Henry's experiments' 
(confirmed in regard to carbonic acid gas by Satissiire), water 
under a hydrostatic pressiire of 96 feel will absorb tiiree times as 
much gas as it can under the ordinary pressure of the atmo- 
sphere. But, as mentioned above, the temperature increases 
about 1° for 96 feet of depth. No#, according to the experiments 
of Henry, if we consider the power wiuch water at 10'.22H. hai 
of absorbing carbonic acid gas — 1, then foreach degree of Reau- 
mur up to 23°.56 R., that power will be reduced by 0.058*. Ac- 
cording to Dalton, the decrease of ihe power of absorption of wa- 
ter would amount to much less for each degree from 0° to 80" K., 
if, namely, water at every temperature absorbs the same volume 
of gas. Thus, for example, the power of absorption of water 
would from 10° to 11° U. diminish only — ^— = 0.0045. For 

■' 213 + 10 

our present purpose, it is a matter of indifference whether Henry's 
or Dalton's results are nearer the truth, for it is quite sufficient 
that the dirainuiion of the power of absorption of water with 
the increasing temperature of the interior of the earth, need not 
be taken into consideration at all, in opposition to the great in- 
crease of this power derived from the augmented pressure of the 
water, and that hence such a diminution may be entirely left 
out in our calculations. 

• Gillj. Animl. vol- xn. p. 1B5. If we reduce Fahrenheit's to lienumiir'a 
ilegreesj wc obtain by comparison of the lat and 2d eiperimenta for an in. 
crease of temperature of 1° a diminution of tEie power whicli water haa of ab- 
lorbtng mrbonic acid gss amounting to niyi? 34= O.OfiS. By a comparivon' 
nl' experimenta 8 and 7, we obtain l = 0.062 ; anil by compari- 

son of experiments 7 and II, jv, 1 , ,\ - = "■ "■J"- These results corve- 
spond Well with oAe another, and if we consider as unity the power which 
water has of absorbing carbonic acid gaa between lO" 22 and SS" B(i U., vie 
may r^ard the diminution as eqiial to O.Ofi foe each degree of Reaumur. In 
the new edition otGefUer't Phgtikal. WorterbroA, vol. i. art. Absorption, p. 60," 
there are comparisons of each two of the above quoted experiments, in which' 
equal quantities of water and carbonic acid alwayacameiu contact, but where 
very unequal diminutiuu of the power of water in absorbing the gas was 
found. This arises from the differences of the absorbed quantities of gaa be. 
ing compared with each other in unequal absolute quantities of the gas ab- 
•orbed at a lower temperature. Henry's 1st, 3d. and 4th experiments shew, 
■ VOL. xviii. NO. xxYvr, — APRii, 18S5. s 
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The rare opportunity has lieen prcsetitHl me of measunug 
the quantities of carbonic acid gas and water which some mioeral 
waters afford. I found the quantity of gas which flows out 
from an acidulous spring, which may be considered as one of the 
richest in carbonic acid, to be 4237 cubic feet in twenty-four 
hour^, and that of water afforded in the same time 1157 cubic feet. 
Aa the water conlains 1.65 limes the volume of free and half- 
united carbonic acid gas, the whole quantity of the absorbed and 
the evolved gas amounts to 6146 cubic feet in twenty-four hours, 
and, therefore, 5.3 times the volume of water. The temperature of 
this mineral spring exceeds the mean temperature of the place 
by about 4° R. ; and the spring must therefore come from a 
depth, where there is an hydrostatic pressure of about IS at- 
mospheres,* If we assumed that the carbonic acid meets the 
water at such a depth, then the latter could absorb more thou 
twelve times its volume of the former, therefore more than double 
that it actually contains and gives off at the aurface. Hence, 
if the gas meets the water at half the depth of the course of this 
spring, at a depth of 170 feet beneath the surface, the hydro- 
static pressure at that depth would still be sufficient to take up 
5.3 limes the volume of gas. 

Another mineral water, from which there is also a very con- 
siderable disengagement of gas, and in which, owing to the pc 
culiar construction of the well, the relative quantities of gas and 
water can be measured with still greater accuracy, affords in twen- 
ty-four hours 3063 cubic feet of gas, itnd 3645 cubic feet of water. 
As the water contains 1.55 times the volume of free and half-umt- 
ed carbonic acid gas, the whole amount of absorbed and erolved 

however, that the water al equal temperatures, even where there is so much 
mrbonic acid gas present as ia roquirci] for its saturation, absorbs unequal 
quantities of gaa ; and eiperiments 6 and 6 shew, (hat, when less gas is pre- 
tent than is sufficient for saturation, etill all the gas vill not lie ahsoi^ied. 
Hence when, under these drcumatDncea, in equal iow temperatures, uneqitll 
quantities of gas will be absorbed, this will also be the case in high tempen- 
tures. Thus it is not the diflerences of the quantity of gas absorbed at diffe- 
rent temperatures which can be compared ; but it is tiie proportiom of the 
same with one another at ditterent temperatures. 

" I shall not here eiplain that the increased temperatures of mineral wa. 
lerE, compared with that of common springs, depends chieHy on the depth of 
their origin ; bvt 1 shall endeavour to prove this in another place- 
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S in twenty-fuur liours \s 871.3 ciiliic feet, therefore S.4 times 
the volume of the water. The temperature of tliis mineral well 
is greater than the mean of the common springs at that place by 
about 4° R., and the spring must therefore come from a depth 
where there is a hydrostatic pressure of about 12 atmospheres. 
If the carbonic acid meets the water at this depth, then twelve 
times the volume could Li^ absorbed, that is, more than &>ur times 
the quantity contained iu it, and given out al the surface. Sic 

I am not aware that any similar measurements, which natu- 
rally presuppose an air-tight construction of the well, have been 
made. TrommsdorfF* has indeed measured the quantity of 
carbonic acid gas which is evolved from the gas spring at 
Kaiser- Franzensbad, and also tliat of the water afforded by the 
four mineral springs, and of the free and half-united carbtmic 
acid ; but he could not measure the free carbonic acid gas which 
flows from the springs. The quantity of the gas frmn the gas 
spring, viz, 5760 Vienna cubic feet in twenty-four hours, appears 
very great ; if we compare this with the quantity of water which 
the four mineral springs afford, ^59 cubic feet in twenty-four 
hours, it may well be assumed that this quantity of water can, 
at a deptli beneath, retain absorbed not only the gaa which it 
contains and gives off, but also tlie gas of the gaseous spring, 
and that the latter nearer to the surface, under diminished pres- 
sure of water, is separated from the water, and through a side 
canal appears as a gas spring at the surface. 

In this manner most of the carbonic acid gas springs, that is, 
ex.halations of gas without the flowing of water,, liave been pro- 
duced. The volcanic Eifel, and the environs of the Laacher- 
See, present uiany such gaseous springs or exhalations ; one of 
ihena, that called the Brudfldreis, near Birresborn, was described 
ten years ago by Professor Niiggerath and myself.-(- These ex- 
haiations sometimes issue from alluvial soil or loose earth, and 
we recognise their presence only by the stunted vegetation and 
the suffocated little animals on such spots. There is no hissing 
noise, and tlie smell of the carbonic acid gas can be perceived 
only by placing the face close to the ground. In other places 
these exhalations come to the surface with a hissing iKiiae from 
id Trommsdorf, 3d edit. p. 134. 



• KaiaBT.franzensbad bei E^r von Oaann i 
i" Sdiwei^er'a Joum. fur Cbemie und Fb' 



silt^ vol. xlui. p. 2Bi &S. 
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266 M. Bisc^of on the Siihlerrancan Coarse tf Water, 
fissures and clefts of mDuntains. Again, in other localities, such 
streams of gas are given out from little hoHowg which are filled 
with atmospheric water, and where the gas springs present com- 
pletely the appearance of a mineral spring havinj^ an abnndant 
disengagement of gas, It is easy, however, to distinguish such 
gaseous springs from mineral springs, as the former have no flow- 
ing of water, and exhibit no iron ochre deposits, or very slight 
ones, whereas, in moat cases, mineral waters which are rich in 
carbonic acid gas abouml also in iron. 

That, in fact, these gaseous springs are nothing else than ex- 
halations from mineral springs, flowing at a greater depth in the 
earth, can be proved by various appearances. In general, they 
occur at a higher, offen at a much higher, level than the rivulets 
flowing near Ihem, while the mineral waters appear generally al 
the same or a very Httle higher level. From hydrostatic laws, it \\ 
easy to understand, that, in valleys and near rivulets, springs can- 
not rise at a mirch higher level, if the bed of the stream, and 
also the source of the spring, have not a rocky bottom. Il is 
also known, that it is very difficult to force the surface of the 
spring several feet above the level of the rivulet, in order to se- 
cure the former from floods. If, then, a mineral spring, rich in 
carbonic acid gas, ascends obliquely from Ijeucath, and appears 
at the surface in the bed of a rivulet, at the deepest part of the 
valley, it may happen that no gas, or only very little, is given 
out, owing to its already, at an earlier period of the course of the 
spring, having found a passage of escape through the loose soil. 
Thus I am acquainted with a plentiful mineral spring, which Sons 
out a few feet above a rivulet from the steep part of the bank, and 
from which there is not the snuiliest gaseous exhalation percep- 
tible. The abundant deposition of iron-ochre shews that the 
spring must have contained a considerable quantity of gas \ and 
we have not far to seek for it ; for, a few hundred fett above 
the point at which the mineral spring flows out, at a level about 
90 feet higher, there is a cavity so filled with carbonic acid gas, 
that it is only at tlie risk of losing his life that one can dare to 
enter it. Probably the BruAeldreis already mentioned is no- 
thing else iban the exhalation of gas from the course of a spring 
whose origin is to be assigned to the Birreshom mineral spriag, 
which is very near it, and almost at tlie same level ; and, in the 
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tame manner, the vapon?- cavern oC*Pijrmont (the gaseous ex- 
halaiion from the hunter sandstone, wliith is 66 feet above the 
level of ihe spring used for common puiposes) may be merely 
a stream of gas whicli flows from the course of the spring. 

It is easy to perceive that such gaseous exhalalions from the 
channels of springs which flow out at lower positions, can most 
easily appear at higher points, if llie mouth of the spring is in 
the rivulet or stream itself, and if the water there is very deep ; 
for, since none of the gaseous exhalations from mineral waters 
observed by me in the volcanic Eifel, and in the vicinity of the 
Laacheisee, have much force, so that they could not overcome a 
Iiigher pressure than that of a three or five inch column of water, 
it is evident that a mineral spring, rising in a rivulet or river se- 

K^eral feet deep, can exhibit no disengagement pf gas, but that 
{(he gas separated during the course of the water will come to 
the surface, where there is no water pressure to overcome; 
therefore, upon dry heights, after having penetrated through 
fissures and splits of the rock, or loose soil ; and thus the ap- 
pearance will be presented as if the gaseous spring were alto- 
gether independent of tlie water spring. 

By observing the perpendicular ascent of gas-bubbles frqm 
mineral springs, one is easily induced to believe that there is a 
perpendicular direction from the greatest depth, where disen- 
gagement of carbonic acid has its origin. That this can rarely 
be the case, is proved by the internal structure of the earth, so 
far as is made known by escarpments of rock, and by mining 
operations ; for the Assures in rocks, which form the canals for 
springs, proceed in very various directions from the interior to 
the surface of the earth. During the fitting up of several mi- 
neral springs, having a considerable exhalation of gas, at which 
I was present, and partly directed the work, I have several times 
remarked that the water and gas canals often proceed in a near- 
ly horizontal or in a slightly inclined direction. A very rich 
gaseous exhalation, which was lost during the quarrying of the 
rock, was again found at a horizontal distance of a little more than 
twenty feet. At anot!it.r spot, a disengagLUient of carbonic acid, 
in bubbles, was remarked in a small hollow, when the latter was 
filled with rain-water ; but iu a dry Bca^ou the presence of the 
„gas could be recognised only by the smell, and the sufl^bcatcd 
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animals lying al the botlom. A small shaft was s 
place, and, at a depth of 9 feet, a mineral spring, having abm- 
dance of water and gas, was fmmd. As the water, with its 
gaseous exhalation, did not rise perpendicularly from beneath, 
but sidewise from a cleft in Trass, the passage of the spring 
was followed for some distance : it was found to continue its 
courae for 10 or 12 feet, in a nearly horizontal direction, and 
probably proceeded much further in the same line. In this 
case, one tniglit easily have been induce*! to consider the disen- 
gi^iement of gas in the smalt hollow as a gas spring, if the ex- 
cavation had not shewn that it is a gaseous exhalation from a 
mineral spring existing beneath. 

Although, then, from all these circumstances, it is very pro- 
bable that most of the carbonic acid gas disengagements frooi 
the earth, are nothing else than exhalations from deep-flowing 
mineral springs, yet I will not assert that there are absolutely 
BO gaseous springs. In a mountain which has been cleft by 
previous volcanic eniptions, by the elevation of half melted 
masses, and by their subsequent cooling and hardening, it is 
hardly conceivable that fissures which descend from the surfsqe 
of the earth to a more or less considerable depth, can be 6lled 
with gas alone, and so form gas canals ; but it is rather to be 
believed that they are filled witli water, which absorbs the car- 
bonic acid gas beneath, under a high hydrostatic pressure, and 
again ^ves it off at the surface. On the other hand, in a moiiii- 
Uaa not much cleft, the gas canals, which must be considered as 
necessary beneath, may approach very near the surface, and thwe 
unite with wider canals filled with water, 'We may imagine 
that, at this inconsiderable depth, only a part of the carbonic add 
gas will be absorbed by the water, while the larger portion, un- 
absorbed by the resisting water, ascends, and appears at the sur- 
face as a gaseous spring. Such relations seem to exist at "Man- 
berg, in Lippe-Detmold. The mineral springs of that place are 
remarkable for a very variable temperature, which, during the 
year, ranges from 5° to 11" R. This variableness allows us to 
presume with certainty, that the formation of the mineral springs, 
that is, the absorption of the carbonic acid gas by the water, 
must take place very near the surface of the earth. We can 
even assign a proximate depth. Ail springs which come front 
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an inconsiderable depth, as that is a depth to which the influence 
of the external air penetrates, will naturally exhibit no constant 
temperature. The depth, iiowever, at which the temperature of 
the earth begins to be constant, cannot be the same at all parts 
of the eartb, as it is evidently a function of tlie extent of the 
thermometrical variations of the temperature of the air of the 
place; ttie smaller this extent, the smaller the depth, end the 
reverse. Hence this depth will be greater in low latitudes than 
in high ones. Thus Boussingault' found, that, in the Tropics, 
between the 11th degree north and 5th south latitude, this depth 
amounted to hardly one foot, as the thermometer, when sunk in 
a Covered hole 8 to 12 inches deep, did not vary at all, or only, 
tA most, e few tenths of a degree. On the other hand, Arago 
found, that, at Paris, at a depth of 25 feet, the thermometer 
was still not constant. D'Aubuisson fixes this depth at between 
46 and 61 feet, and Kupffer at 77 beneath the surface. In the 
northern part of Siberia,+ this depth seems to extend beyond 90 
feet, as even at that depth the soil was found to be frozen. Ac* 
(xirding to these observations, it would appear that the depth st 
which the carbonic acid gas joins the water canals at Meinberg, 
must be about 50 feet beneath the surface.^ 

It is also in favour of the formation of this mineral spring at 
so inconsiderable a depth, that the carbonic acid gas which is 
disengaged possesses a much greater power of expansion than 
any gaseous exhalation does from the many mineral springs which 

• Annal. de Chim. et i5e Phya. t. liii. p. 225. 

+ Annalen der Vhysik und Chemie, tdL sxviii. p. 631. Poggendorff's 
Aniul. vol. xxxti. 

i It ia aeverthelcss to be remarked, that even the temperature of wells, 
which constantly eiceeds the mean of the place, can yet shew, during the 
year, some variations, and can fnllow the eourae of the teinperature of the 
external air. Thus the mean temperature of a salt, spring at Werl, In West- 
phalia, deduced fram twelve montlis'uhKrratiDDl, is B°4i743 JL,tfae minimum 
ID July 10°33, the minimum in l>ecember 9°. However, we muat assume 
that this salt gjiring cornea from a depth where a temjierature exceeding the 
mean of the air prevails ; ftir this at Werl js between 7° and fl° R. Water, 
therefore, can penetrate so far without losing entirely the temperature it 
brings with it from without. Since, however, the mean temperature of the 
Heinberg mineral spring is pretty nearlji the mean of common spriugs of tlie 
place, or the cnrrcspondiiig mean of Melnherg, the water of thia nilaeral 
spring cannot reach the place where the increaae of the temperature of the 
I iMedor of the eatth c< 
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I have examined in the neigh Itourhoud of the Laacht;r-Si;(;. 
None of these last can overcome the force of a columa of water 
more than 5 inches high; while, as I foumt, the gas streaming 
out at Meinberg overcame with ease ihc pressure of a column 
of water 12 inches high, and could without doubt have over- 
come a column of water several fett high. This comparatively 
considerable expansive force of the streaming out gas, induces us 
to beheve that it comes as gas from its source, without having 
been absorbed by water ; for gas which is disengaged from the 
water, by which it had bi^tn ubsorbLiI, in consequence of the di- 
minution of the hytlroslatie pressure during the progress to ifae 
Eurface, can naturally have an expansive power only equal to, 
or very slightly exceeding, that of the pressure of the external 



Those who explain the ascent of mineral springs by the ope- 
aiion of the pressure which the water suffers from tlie carbonic 
acid gas generated in the iiubterrnnenu laboratory, do not reflect 
that the regularity in the pouring out of the spring is irrecon- 
cilable with that supposition. I have had many opportunities 
of observing mineral waters, which are richji) carbonic acid ga;;, 
uninterruptedly at different periods of the day and year, and 
have always observed a singular regularity in the springing out 
and flowing off of the water, and in the disengagement of the 
carbonic acid gas. The latter issued from the mineral springs 
abounding in carbonic acid in uninterrupted streams, so that 

■ whole spring seemed to be in a state of ebullition ; while from 
.the springs having leas, carbonic acid, the gas ascended either in 
innumerable small bubbles, or periodically in single larger ones. 
Otherwise the size of the bubbles is regulated by the nature of 
the ground ; if the spring comes from large clefts in the moun- 
tain, the bubbles are lai-ge ; but if from many small openings of 
a porous rock, for example from Trass, the supplies are often not 
larger than the gas pearls of Champiugne wine. J-'rom various 
examples of remarkable regularity in the disengagement of car- 
bonic acid gas, I select the following. Eight years ago I saw 

a mineral spring, besides many small gas bubbles which rose 
uninterruptedly, also some larger ones which regularly, at an in- 
terval of one and one-fifth seconds, followed one anotiier with- 
out Interruption ; and seven years afterwards, when I ju 
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visittil llie s|)riiig, pretisely the same pheiioititnon was cxlilbited. 
If ihe aEcetit of the water took place like Hero's ball, then the 
water aod gas must alternate with each oilier, as is the case in 
the Sprudd, and tlie AVm Brunn at Carisbad,* wliere the spring 
appeats, aa it were, bv fits and starts; and also in a much larger 
3<ale in the Geyser atid Slrak in Iceland.-^ But in all niineral 
springs, where there is a periodical ascent of carbonic acid gas, 
there is no irregularity in the issuing forth of the water. It is 
easy to see tliut the n anncr of the disengagement of the carbo- 
nic acid is dependent on the varying direction and the width of 
the veins of the spr g or small hollows in places where these 
veins proceed with a si ght mcl nation, and in which are formed 
local accumulations of gas, and also on other differences in the 
form of the subter a an watercourse. The phenomena ob- 
served during the b( r „ f r n i eral springs and artesian wells, 
rfiew thai here and ll tr ii tl iterior of the earth, there are 
; clefts filled with cai-bimlc acid gas, and also with other 
kinds of gas I- 

■ > Since, therefore, the Howing out of springs is, with very few 

^eptifins, a result of the hydrostatic pressure of water reser- 

roirs situated at a higher level, we must propose the question, 

a gas can liave access to a close subterranean water-course 

ithout the pressure being disturbed. For we can hardly 

piagine processes in the interior of the earth, in which, by 

■,^e mere meeting of waters with stony masses, perhaps with car- 

lonate of hme, carbonic acid can be absorbed without having 

^n previously separated. Even though, in opposition to what 

me have said above, we were to admit that carbonic acid ab- 

;;rbed by almospheric water always existed in a liquid condi- 

i, yet the water must speedily, after having taken up the li- 

[uid, reach the place wliere the acid had its origin. As, how- 

[jftr, the comparatively inconsiderable quantity of fixed consti- 

lent parts in acidulous springs shows no traces of energetic pro- 

s in and with the water, such will be rather disturbed than 

L^voured by the pressure of the water. 

• GUb. Annal., vol. Ixjiiv. p. 126. f Cilb. Aunai-, vuL iliU. p. 60. 

^ % See uiiongst other aulliuritka, Bramlcs, die MirmaljiueSeit, ^e. Zu Mtia- 
h Lemgo 1832, [). 231. Diu Artealacheii Uninnen in unJ uin Wieo v 
Kquin und Partsch, Wlcn leSl. Hericort de Thury in Ann. de Clili 
e Phys. vol. liii. p- aOU. 
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In order to ascertain the influence which the junction of a gas 
with a hydrostatic course would have, I united two glass tubes, 
four feet in length, with a brass tube, bo that they formed an 
inveiled syphon. With the brass tube there was, forming a 
right angle with it, a second tube with a cock, having a narrow 




Into this side tube there « 



I 



email tu- 
bular retort cemented. When the cock was closed, the apparatus 
formed an unbroken water conduit. Even whenit was not closed, 
the water ran uninterruptedly up out of the shorter limb so long 
as it was pour«d into the larger one, for the air inclosed in the re- 
tort was merely somewhat compressed, without being able to enter 
out, owing to the narrow opening of the key of the cock. 
When carbonic acid gas was evolved, and the cock was opened, 
the gas entered the water course in separate bubbles, rose in the 
shorter limb, and separated itself from the water of a small basin 
placed there. During the disengagement of carbonic acid in this 
true representation of a mineral spring, the water flowed unin- 
terruptedly from the basin, antl the column of water varied little 
in the larger limb. Since then, under these circumstances, where 
each gas bubble that enters the water-course entirely fills the 
tubes, and when it escapes, must produce a momentary inter- 
ruption of the running of the water, yet there is no pCTceptible 
disturbance of the flowing off'; this can happen to a still smaller 
extent in nature, as there the bubbles of gas rarely fill the canals 
of water. Finally, as the junction of the carbonic acid gas with 
the water course lakes place beneath under a high hydrostatic 
pressure, the gas is therefore immediately absorbed, can thus 
produce a smaller disturbing effect on itself, and gradually again 
makes its appearance when the pressure of the water at the 
higiier points of the course is diminished. 

In order, then, to explain the absorption of the carbonic acid gas 
by the water, and the subsequent decompoation of the component 
parts of ibis carbonic acid-water, — to explain, in one word, the for- 
mation of a mineral spring rich in carbonic acid, we have only 
to assume, that, in the interior of the earth, narrow canals coming 
from beneath join larger ones, that they bring carbonic acid gas, 
and that the larger canals are filled with water.* 

Paggendoiff'i Anaakn der Pkytik and Cheraw, second aenet, toL 
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On Opal, and t/te Jvtorphism of Solid Bodies. By Professor 
FucHS of Muaich.* 

"Mtnebaldgists and chemists have gradually formed the opi- 
nion, that solid inorganic bodies are all of crystalline structure, 
and that those in which we cannot detect any traces of crystal- 
lization, viz. compact minerals, mnst be regarded as aggregates 
of extremely minute crystals, or, as it were, of crystal germs. 
Most of the compact minerals are without doubt of this nature ; 
and we convince ourselves of this more especially by the gra- 
dual transition of crystalline, — granular and radiated masses, to 
compact, which we with reason unite, the one with the other, if 
they exhibit similar physical properties and chemical composi- 
tion. But this view of the suliject is not universally valid ; all 
compact masses cannot be regarded as such aggregates ; such a 
connection with cryslallized bodies is not shewn by all; there 
are several which do not present a trace of crystallization, and 
which are therefore called ^rm/cj* or amorphous bodies. Per- 
mit me to make some remarks on these substances, and to pre- 
sent some considerations on their peculiar condition arid impor- 
tance ; in which I shall refer not only to minerals, but also lo 
other similar substances. I commence with Opal, which seems 
to me one of the most important of the amorphous subslancet, 
as it throws much light on the others. 

Pure opal is essentially nothing else than amorphous and com- 
pact silica, of which one may convince himself either by regai-d- 
ing it with attention, or by comparing it with jiure and perfectly 
formed quartz, viz. rock-crystal, which represents crystallized sili- 
ca. But opal, having external crystalline planes, has never beea 
met with, and its internal structure is such that, in regarding it, we 
cannot imagine that it exhibits the slightest germ of crystaUiza- 
tion. Its smooth and shining fi-acture, and generally its whole 
habit, does not permit us to entertain any idea of crystalline 
structure, since, when it is not accidentally fissured, it presents 
K continuous mass similarly connected in all directions, so that 
in this respect it may be compared to liquid bodies, in which we 
cannot imagine that there is any thing of a crystalline nature, 
even in the most finely subdivided portion. 

Opal is dislingiudied from quarts in a remarkable way by its 
■ • Read to the Academy of Sciences of Munich the 3lh Mwda \?S4. 
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1 Opal, and the 
v?ry inferior specific gravity, inuch inferior hardness, single re- 
fraction of light, and especially by its chemical characters. 
When reduced to powder, it unites with lime in the moist way, 
and becomes hardened under water, a property which the quarlz 
does not possess, even when it is reduced to the finest powder, 
as I have already shewn on another occasion. Quartz powder 
is dissolved by a boiling solution of potash with great difficulty 
and slowness, whereas opal powder is dissolved in a few minutes ; 
nay even entire fragments of this substance do not resist very 
long the power of the solvent. At the usual temperature quartz 
is not at all acted on by potash, but the opal is gradually en- 
tirely dissolved by it ; and that not merely when in powder, 
but also in fragments. All the varieties of this mineral do not 
exhibit in this respect the same phenomena ; some arc di&solved 
in two or three months, while others require four or five montlis, 
which might be concluded from the considerable difference in 
coherence. Tlie hyalite offers the strongest resistance.* 

Accordingly, there is a great difference between quartz and 
opal, and the cause can hardly be any other than that the former 
is crystallized and the latter is not. But as the opal always 
contains more or less water, many arc of opinion that it is a hy- 
drate of silica, and must therefore differ from quartz. Brei- 
thaupt, who first noticed the peculiar condition of opal and simi- 
lar minerals, has made the singular assertion, that it cannot be 
crystallized because it is a hydrate. But the quantity of water 
contained in opal varies from 3 per cent- or less, to 12 per cent, 
and upwards, and is therefore not constant as in real hydrates, 
and, for the most pari, in such as are capable of crystallization ; 
the opal also, when it has lo.^t all its water by heat, is still opal, 
has the same appearance, and is dissolved by potash in the 
same manner as before Even by fusion it is probable that it 
would not be converted into quartz, I must Jiere remark that, 
generally, it is a property of most uncrystallized Iwdies to ab- 
sorb more or less water, in uncertain quantities, or, when they 
sre found in the same way as opal, to retain the water when 
they become dry. 

It has often been asserted that opal passes into those varieties 
if quartz which have been called calcedony and flint, and wliich 
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Amorphism of Solid Bodied- 
are to be regarded as line granular crystalline masses. 
were the case, we should obtain another view of opal, as it could 
then be regarded as a crystalline fine-granular member of the 
quartz series, although much would still retnain'obscure. It is 
in fact not to be denied that there are varieties of calcedony and 
flint which have much rcscmblftnce to opal, so that one is oftefl 
doubtful whether to refer them to the opal or to quartz. Hut 
the supposed passage is nothing else than a mixture of these 
minerals, of the calcedony and ftin(, with opal, whereby the 
whole becomes more shining and acquires a higher degree of 
transparency, because the crystalline portions of quartz are sur- 
rounded by opal. It appears to me probable, that if not all, yet 
certainly almost all, calcedonies and flints are penetrated bv a 
larger or smaller quantity of opal ; arid this I conclude to be the 
case from the result of the following experiment. A flat cut 
portion of calcedony, which had a pale bluish-grey colour, and 
was strongly translucent, was placed in moderately concentrated 
liquid potash, and left there in a well closed glass. As I re* 
marked lio change during four months, I believed that it would 
not !>e acted on, and paid no farther attention to it. At the end 
of nine months, however, I again looked at it, nnd found it while 
and opake. I left it some time longer, but could perceive no 
further change. At the end of a year I took it out of the liquid, 
in order to examine it more attentively. It had lost 3.9 per cent, 
of its weight, was, however, nearly as smooth and shining as 
previously, but, except in some slender stripes which were not 
previously to be remarked, and which probably consisled of pure 
■quartz, was perfectly opake, and resembled much the mineral 

tilled cacholong. In the potash there was silica which nearly 
lUnted to the loss of weight of the calcedony. Thus was this 
■%slcedony proved to be a mixture of quartz and opal, which lat- 
: extracted by the potash, and it is thus rendered extreme- 
\j%f probable that the cacholong belongs not to the opal but to 

Aie quartz. 
Flint would, doubtless, if subjected to the same process, aC 

Rird a similar result. The white, dull, and opake portions, which 
ft-are not rare in this substance, arc very probably nothing else 

Aan extremely fine granular quartz or flint, without opal. The 

ttiixture of opal is probably the cause that flint is suited to its 
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employment aa gun-Hint, much metre so, il is well known, thao 
hometone, which seems to want opal entirely, except when il 
^proaches flint or calcedony. It deserves to be remembered, 
that the specific gravity of these minerals is less tlian that of 
rock-crystal, a ctrcumstaace which is also in favour of thdr coo- 
taininf; opal. 

Opal does not alvrays consist of pure opal alone, but not uu- 
fre(|uently includes suine finely subdivided quartz. A milk- 
while opal which had remained half-a-year in n petAsh solutioD, 
left a skeleton, whieb, on being shaken, fell to powder, whic^ 
was similar to quartz powder. Probably Uic not ye! sufficiently 
explained phenomenon of the play of colours in precious opal 
baa its origin in a certain arrai^enieut of fine mixed pordont 
of quartz, which causes ilie light to be differently refracted. 
This view is rendered more probable by the circumstance that 
no transparent opal has a play of colours, but only tranducent 
or feebly transparent varieties, which probably are rendered thus 
opake by the quartz mixed with the opal. More accurate re- 
suits might be obtained by treating |the opal with potash. By 
tlys process, also, we might ascertain which of the friable mine- 
rals that have sometimes been considered as quartz, sometimei 
as opal, belong to the former, and which to the latter of these 
substances. Prepared silica ia to be regarded as an opal, sine^ 
even when it has Ijeen strongly heated, it agrees with that mine- 
ral in chemical characters. 

From the comparison of the opal and quarts with one another, 
we obtain the important result, that the same material nubatra- 
turn, — in thia case silica, — can occur sometimes crystallized, 
GOnietimcB amorphous, and, at the same time, apart from tbe 
form, can possess extremely different properties. I consider this 
condition not less worthy of ailention than dimorphism, or tbe 
occurrence of the same substance in two distinct forme; and the 
more so, as amorphiam is, as I shall afterwards shew,, by no 
means a rare phenomenon. We must accordingly distinguiak 
two conditions of consolidation, viz. the crystalline and the oon- 
crystalline, and we niiisi not regard as the some consolidation 
and crystallization. 

We are acquainted with roany bodies only in a crystsUini^ 
and. many only in an uncrystalline condition. Many aUi>« a 
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change into both conditions. Of some, espcfially of those ex- 
isting in a Slate of powder, we cannot with certainty say to 
which class they belong, UiicrystalUne bodies are produced 
by ihe dry as well as by the moist method. All, however diffe- 
rent they are in regard to material substratum, have, like all 
liquids, nearly the same appearance, in whichever of the two 
modes they may have been produced. All possess only single 
refraction. The formation of bodies having a regular figure has 
for a long time been termed crystal lizatbn. In the production 
of bodies without form, we can distinguish the vitrification when 
they are produced in the dry way, and ihe coagulation when in 
the moist way. These expressions have been long in use, but 
no correct and clear ideas were connected with them. Opal b 
one of the bodies formed by coagulation, and is often met with 
quite soft in the beds in which it occurs. I will now mention 
tlie most remarkable amorphous bodies, and at the same time 
make the necessary observations. 

Common glass deserves to be first noticed, as a perfectly 
formless body. It is ec|ualty devoid of traces of crysiaU 
lization as the opal, and has, in common with that mineral, 
single refraction. Most glass, however, is also capable of crys- 
tallization, and then usually forms a crystalline mass, which 
is no longer transparent, but is only more or less translu- 
cent, since it consists of a mass of iimumerable minute crys- 
tals. It is only necessary for me to mention here Rcaumut's 
porcelain. This alteration of glass, termed devitrification (ent- 
glasungj, occurs not unfrequcntly in the manufacture of glass, 
and often causes great difficulty. It happens especially when 
the mass of glass has a very complicated composiiion, and is 
very eaaly rendered liquid. The sepai'ate crystals sometimes 
met with in glass, are generally needle-shaped ; but I have seen 
some of ihem having distinctly the form of four-sided prisniB 
and square pyramids. The name of glass is no longer proper 
for such crystalline masses: our never-to-be-forgotten Frauen- 
hofer named them glass-slones ; and generally they are called 
devitrified glass. The glass-ttone is distinguished from glass, 
not only by possessing form, but also by other properties, hap 
ving a greater degree of hardness than common glass of the 
. ^me composition, a different specific gravity, S:c. 

We may assume that glass and glass-stone differ in the ^avcve 
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degree as opal and rock-crystal. However, glass-stone does not 
always exactly agree in chemical composition wtlli the glass from 
which it has been produced, for a certain relation in composi- 
tion is formed during cryalallization, which very often does not 
exist in glass. Hence ihe mass of glass generally crystallizes 
only partially, or a mixture of glass and glass-stone is formed. 
I have, however, also seen glass stones in largo masses, in whieh 
no trace of real glass could be delected. That oilier bodies, 
having a fixed composition, arc capable of being vitrified, is 
proved to us by many crystallized minerals, especially silicates, 
which, without suffering any change in their chemical composi- 
tion, afford perfect glasses by fusion. The same substance, 
therefore, can appear at one time as glass, and at another as crys- 
tal. Slags of all descriptions belong also to the glasses, and of 
these many shew a great tendency to crystallization. 

The bodies capable of vitrification have the peculiarity, that, 
by fusion, they never become so liquid as others, but always re- 
main viscid, and may be drawn out in threads. ^Ve may there- 
fore regard glass-fusion as only a condition of great ductiliiy- 
Hence it is so dilficnlt to fuse into a homogeneous mass the 
dissimilar bodies existing in this liquid. Hence the chief dif- 
ficulty of procuring glass free from waves and stripes. And 
if such a mixture is made as to have a high degree of fluidity, 
it is always to be dreaded that it will crystallise, or be converted 
into glass-stone. 

Of vitrified minerals the following deserve particular notice, — 
obsidian, pHchstnne, and penrhtone, and I have no hesitation in 
adding leucite. This last substance, which has given its name 
to a form of the tesseral system, is, in my eyes, no crystal, but, 
so to say, a crystal-model, enclosed, it is true, by crystalline 
planes, but uncrystalline and glass-like in its interior. On ac- 
count of its resistance to fire, it can retain its regular external 
outline in volcanic fire, while the form of the smallest portions, 
and therefore the crystalline structure, is lost. The unpreju- 
diced observer will in vain seek for the cube which Haiiy has 
assumed as the fundamental form of this mineral ; and if traces 
of such a structure were found, they would only be remfuns, and 
proofs of original structure, such as we meet with in other d^ 
stroyed crystals. If we compare the leucite with analcime, we 
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can hardly rc-sist the thought, that it has uriguially been anal- 
cime, — poiash-analcime making with the soda-aiialcime onejbr- 
malion'. The potash-analcime free from water, and, as leu- 
cite, would have an entirely different form if it were in reality 
crystallized. We cannot expect to find soda-analcime in leevas 
owing to its fusibihty ; but potash-analcime can well occur in 
the relations under which it is at present met with. When soda- 
analcime is surrounded by fire-proof clay, and strongly heated 
in the fire, it is changed to soda-leu cite. 

In the mineral -kingdom, several other amorphous bodies be- 
sides opal occur, which have been formed in the moist method, or 
by coagulation, as allophane, psilomelane, iiranium-ore (uran- 
peckerz), copper-green, thraulite, &c. all of which contain silica, or 
rather opal, and miglit therefore be termed Opalates. To this 
group we might also perhaps unite gadolinite. Haiiy, it is true, 
thought he observed in that substance external crystalline planes ; 
but its interior is so constituted, that, if we do not imagine we 
see crystallization every where, we cannot believe that the power 
of crystallization has been exerted during its formation. The 
remarkable phenomenon of incandescence which it presents when 
heated to a certain point, is probably a consequence of its tran- 
sition from the formless condition to the slate when it has a crys- 
talline structure, or, if I may use the expression, of the awaken- 
ing of the power of crystallization. I believe generally, that the 
acquiring crystalline structure, and the change of structure 
(transformation), in bodies, exercise great influence on the phe- 
nomena of heat and light in many chemical processes. 

Many inorganic bodies having tlieir origin in the organic 
kingdom, are formless and coagulated, and many of them are 
quite incapable of crystallization. Such are all mineraUbilu- 
mens and raineral-coals, and also many other component parts 
of organic bodies, as the species of resin and gum, and animal 
jellies. 

* By formstioa, I tinderstand what U included uniler orgnnic spedeii 
wfaicb, retainibg the ground-tjpe, pass into one another by the change of vi- 
caiioLU component parts : lor example, alum, epldote, gsrnet, bomblende, 
■ugite, grey copper (Fahlerz), &c. There are sometimes larger, gometimet 
smaller, series of intermediate members, whose extremes represent the pui* 
species, which, as yet, are still partly MeaL 

til., xvin. Ko. sxxvi." — APRIL 1835. '' .' <■' 'ulUi 
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Besides amorphous glassy products, of whicli we have already 
spoken, many amorphous cxtagulated bodies are produced in the 
mcnst way in chemical laboratories, especially by precipitation. 
All slimy and gelatinous precipitates are amorphoue substances, 
and many of them when they become dry are resinous or gum- 
fike masses. Some of them emerge gradually from this state, 
and pass to that of a crystalline powder, by which process they 
are drawo t(^ther into a much smaller space. 

That some of these, by evaporation, and especially by strong 
heating, become difficultly soluble in solvents otherwise suited 
to them, may partly be caused by their passing into a crystal- 
lized condition under such treatment. In relation to this cir- 
cumstance, the oxides of chrome, of iron, of tin, and of zirco- 
nium, arc particularly remarkable. _ That tin crystaUizes when 
exposed to a high temperature, is rraidered more probable, by 
the drcirmstance, that, in its chemical relations, it is identkat 
with the natural oxide of tin, the tinstone. It must also po»- 
aess the same hardness, as, when it is produced in the dry way, 
it may be employed to advantage in polishing hard bodies. 
The same may be said of oxide of iron, since, after being heal- 
ed, it has the same properties as iron-glance. Mineral kermes, 
in regard to whose nature chemists are not yet agreed, is pro- 
bably nothing else than amorphous sulpliuret of antimony, and 
merely in this respect different from antimony-glance, into which 
it is converted by fusion. 

In respect to the capability of possessing form, or to the 
power of elevating themselves from the state of amorphism, dif- 
ferent bodies exhibit different phenomena. Some conduct them- 
selves, under all circumstances, in such a manner as that one 
might say that they are altogether unable to acquire form ; for 
example. Wafer-glass, the Tartarus boraxatus, kc. and several 
substances already mentioned. 

Other substances lay aside their form only under certain cir- 
cumstances, and assume it under others, and to this class belong 
silica, and various bodies capable of vitrification. I might here 
also name sulphur, which, when heated to a higher temperature 
than that required for its fusion, and poured into water, imtne- 
diately forms a soft glass, of a dark hyacinth-red colour; but, 
after some time, it assumes spontaneously ils previous proper- 
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Mineral kcrmes probably owes its colour to amorphous 
sulphur. 

Many bodies possess such power of crystallization, tjiat tiiey 
cannot be produced amorphous in a solid condition. The phos- 
phate of lea^l has been long known and celebrated on this ac- 
count. It crystaUizea immediately when it solidifies, and at the 
same time emits a strong light, as 1 remarked many years ago. 
Bismuth oxide, and several other bodies, present a similar pheno- 
menon. I believe I am not far wrong in slating, that all products 
of fusion, namely, all substances acted on by the blowpipe, which, 
previous (o their being solidi6ed are transparent, and after it 
not transparent, or only translucent, crystallize either in whole 
or in part, and in reality form extremely line gi'anular crystal- 
line masses, which, as is well known, are never perfectly trans- 
parent. It seems to me also not improbable, that glassy arsenic 
acid loses its transparency by being kept, owing to its being gra- 
dually converted into a crystalline mass. 

The question now presents itself, Can we regard the passage 
of a crystalline body to the state where there is no form, as a 
chemical process ? and can we regard as a peculiar and dislioct 
inorganic species, a formless body which has the same material 
substratum as ^ crystalline substance, as, fur example, opal and 
quartz ; or must we unite one with the other as mere varieties ? 
Since it is nut merely the absence of form which distinguishes 
formless from crystalline bodies, but also the remarkable differ- 
ence iu the compactness (which is usually less considerable in 
the former than in the latter), in the hardness, in the optical 
phenomena, and in the chemical relations; 1 tbink it is just at 
proper to consider two such substances as distinct species, as 
two which have a different fundamental form, but ibe same 
chemical composition. But as the want of form is not a posi- 
tive property, and consequently a character of specific distinction 
is awanting to amorphous bodies, we cannot place them in the 
same rank as substances possessing form, and I therefore pro- 
pose to term them subspecies (q/ier apeden). 

Accordingly, the first question is already answered, and in 
this wpy, — that we must consider the conversion of crystalline 
to uncrystalline bodies as a chemical process ; since by it tliey 
specifically or qualitatively altered. In no case can such a' 
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I'liangc be regarded as a mere mechanical alterarioo, like, for 
example, the putvcrizalion of bodies, Quartz, though reduced 
to the finest powder, is still quartz, and so is opal, and the for- 
mer cannot be converted into the latter by crushing, even if the 
powder could be united into a whole without fusion. We should 
thus obtain a hornsi one- like mass, but no opal. In the same 
manner, we cannot by pulverization convert diamond — crystal- 
hzed carbon — into lamp-black, or sapphire into aluminous earth, 
&c. In short, by mechanical processes, we can neither deprive 
of form nor give form. The one like the other can only hap- 
pen- by an exciting of the internal powers of bodies, — only by a 
ehemicol process. The process by which bodies acquire form 
is called cn/stallization, and thai by which they are deprived of 
form may be termed deformation. 

Deformation of bodies takes place not only in the cases above 
cited, but also frequently, though rapidly passing away, under 
other circumstances, and performs, as I believe, a not unimpor- 
tant part in the continual change and circle of events in the cor- 
poreal world. I cannot forbear making sonie farther remarks 
on this subject, although I foresee that they will meet with little 
approval, as they are in opposition to the prevailing opinions. 
According to my view, deformation precedes, nay must precede, 
every chemical synthesis. We shall probably never thoroughly 
understand this process by which dissimilar bodies are united 
so as to form a uniform whole \ but we shall at least have gained 
something by removing an incorrect idea which disturbs the 
chief part of the investigation, and which leads away from the 
road to truth, I consider that those are in favour of such an 
idea who believe that in chemical union the crystalline molecules 
of one body are applied to those of another, without any farther 
operation taking place, so that tlie chemical product is in reality 
nothing else than an extremely fine and intimate mixture. But 
besides other objections which may be made against this view *, 
I would mention the following : — That upon such an idea we 
cannot understand how the crystalline molecules of two bodies 

* Upon this sul^ect ma; be consulted tlie masterly articles hy Earsten in 
the Nevei Jahrbuoh der Chenae imd PhytUc, vol. v. p. 394, and in tlie Transac- 
tions of the Academy of Sciences of Berlin for the jear 1824, published in 
lit36^ p. 1^9. 
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the Amorphistu qf Solid Bvdi 
CUD 'be -linked by juxla-posiiion, to produce a substance 
iona is not recoQcileable with the forms of these molecules, 
iheformoflheone can unite with that of the other ; that furthi 
on this supposition, the production. of generically distinct forma 
by the union of the same substances in different quantitative re- 
lations is like dimorphism, absolutely incapable of explanation. 
Accordingly, I cannot support such a view, but, on the contra- 
ry, am o(' opinion that bodies uniting chemically must previous- 
ly lay aside their form, and then with each other assume the new 
form to which they have the tendency, or to which they become 
disposed by the new product of the powers residing in them ; 
and I am so much the more inclined to believe this, because 
crystallization like a repulsive force, acts against the chemical 
union of bodies, and must therefore be removed when the com- 
bination be^ns. Deformation, therefore, as already remarked, 
must precede every chemical union, and only by the substances 
going through a condition where form is absent, can they give 
their individuality to the chemical product, and in that product, 
assume a new form and acquire altogether new properties which, 
partlj', as we know, stand iu inseparable union with the form. 

Every inorganic body must, in my opinion, lay aside its form 
when it enters the organic kingdom a(id becomes assimilated to 
an organic body. Crystallization and Life are absolutely incom- 
patible with each olher, and whenever a substance iu an organic 
body becomes crystalline, it at the same moment becomes a mem- 
ber of the inorganic kingdom. The crystal is, as it were, the 
boundary stone between the organic and the inorganic kipgdoms, 
and we may with propriety term the last, to which many bodies 
derived fcoui tlie first belong, the kingdom of crystallization. 
Accordingly all inorg.inic substances which are taken up by an 
organic body and go through it, in so far as they are constituent 
partsof the same, and arc under the dominion of theviia! power, 
must be without form. This is proved to us more particularly 
by silica, which is one of die best nourishing substances for most 
plants, and which is often separated and given out from parti- 
cidar plants, viz. from species of Bamboo, as a jelly-like mas^— 
as a true opal — and is called tabashir. It is probable that plants 
take up more easily the substances of the mineral kingdom which 
are necessary ur bcneiicial for ihcm, and that they flourish betteF 
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when the minerals with which tht.'y come in contact are aniorphouB, 
and probably this is also a concurring cause of silicates being so 
suited to plants, and of a volcanic soil being generally so fruit- 
ful : tince by the action of fire many silicates become developed, 
or, if I may use the expression, from being quartzate become 
opataUf and thus become more accessible to plants. 

In the same manner as silica passes through vegetable bodies, 
pboaphate and carbonate of lime pass without doubt through 
animal bodies, and the latter is probably at first given out in the 
form of a jelly when it forms shells, pearls, corals, &c. 

Since at the present time attention is particularly directed to 
crystals, and since investigators have pursued the subject in its 
whole depth and breadth, sometimes also entering into pointsof 
which nature seems to know nothing, and also being even so bold 
as to speak of crystallization in organic bodies ; I have thought 
it proper to cast a glance on the amorphism of bodies, and to 
notice it particularly, being of opinion that it is to be regarded 
as a peculiar and very important condition of aggregation uf 
compact bodies. It has indeed been already slightly touched on 
by some, but never to my knowledge has any one treated of it 
distinctly and fully. 1 know well that there are many points of 
difficulty connected with it, but I believe that they will afterwards 
be cleared up. It may perhaps be said that amorphisni of bo- 
dies admits of no idea being attached to it, that it is a nonentity; 
we can as little make an abstraction of form as of space, &c. 

I must here expressly remark, that by amorphism or Jbrmlcss- 
ness, I understand nothing else than absence of crystallization; 
that there are compact bodies which show no trace of it, and al- 
together are so constituted that we can form no conclusion in 
regard to them, can hardly be doubted. For crystalline form, 
something else, something fixed and conformable to nature, must 
be substituted, which, in relation to the external form of amor- 
phous bodies or aggregates, cannot happen, since that is acci- 
dental and may be infinitely varied, but which can happen solely 
in respect to the smallest portions of aggregation, and such with- 
draw themSelves from observation. Further, this substitute 
must be the same in all these bodies, since all, as has been said 
above, have a strong resemblance to one another. But what can 
this be ? According to my conception, nothing but the snher 
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which is tlie form v/c alao assign lo all liquids, and which per-, 
baps may not improperly be termed the mot/ur Jbrm of the, 
corporeal world. Amorphous compact bodies have in fact, apart, . 
from their solidity, a strong resemblance to litjuids, and I wouM, I 
ume them solid liquids, if this were noi, according to our present, 
Dotions, ft contradictio in adjecto *. 

The following additional remarks, by Professor Fuchs, on ihe^ 
subject of Amorphism, are extracted from a recent number of 
Poggendorff's Annals. 

I have already stated it to be my opinion that flint is a mix- 
ture of quartz and opal. In order to ascertain this, several thio 
fragments were exposed for ten minutes to the action of concen* 
Uated solution of potasli. They became white and opake, but, J 
bad not lost more than 1.7 per cent, in weight. Powd^^d flinty . 
boiled half an hour with diluted solution of potash, tost 7.5 per, 
cent, silica, which was dissolved by thepotash. It isthusprovedk 
^at Sint really contains opal, but less than calcedony. It is eTi>| 
dent that no constant relation is here to be expected. 

" Compact quartz is therefore to be divided into that containing, ' 
opal, and that which contains no opal. To the former belong 
flint and calcedony and the substances connected with them, and, 
to the latter cacholong, hornstone, flinty slate, &c. In man^! 
sandstones, opal seems to be present as a cementing material.'" 



Remarks on Ike Nature of the Evidence in support of a Theonf 
of Light. By the Rev. Baden Powkli., M. A., F. R. S., 
Savilian Professor of Geometry, Oxford. Communicated 
by the Author. 

Otams etiiiD philosogibis dldiculUs in eo veBtari ridetur, ut a ptuencme. 
Dtvuffl iiivestigemua vires DBturEe: ileinde ab hU viribus demonBtremus 
^uenomena reliqua." — Newton, Prindp. Praf. 

The phenomena of optics, until a very recent period, have 
Ibeen by no means sufficiently extended or matured to offer a le- 
late field for the speculations of theory, Theories, how-^ 
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ever, had been framed long before there was a suffident accu- 
muladoQ of facts, or even tlie means of reducing a large portion 
of those facts which were collected to any regular law. Each 
of the rival theoiies,— those of emission and of undulations, was 
originally Iramed upon a very scanty slock of phenomena, and 
devised with no view beyond tlie explanation of that limited ex- 
tent of resuhs. Hence it u'ill hardly be a matter of surprise 
that mther hypothecs, in its crude form, should soon have been 
found to apply very ill to a number of new phenomena as they 
were successively discovered ; nor that, in proportion as the de- 
ficiencies of each were manifest to the more sober inquirers after 
philosophic truth, their respective partisans should become more 
vehement in upholding them ; each charging upon the other de- 
fects, which indeed could not be dented, whilst blind to the im- 
perfections of their own hypothesis. Such controversies have 
not diminished in warmth in the present times. A vast range 
of new phenoiisena has been disclosed, which has led to the ne- 
cessity of more extended and complex theories for their expla- 
nation; and, unquestionably, that hypothesis which has attracted 
most general attention, and on which the most profound mathe- 
matical skill has been expended, is the system of undulations 
propounded by Huygens, and modified and enlarged by the in- 
vestigations of Young and Fresnel. 

Much has been said of late both for and against the claims 
of the undulatory theory; and, perhaps, much on both sides 
which has evinced but imperfect conceptions of the real prelen- 
sions of that theory, or of the real nature of the evidence on 
which it has claimed acceptance. Whilst, on the one hand, it 
has been sometimes held up as possessing all the characteristics 
of certainty ; it has, on the other, been as strongly and unreser- 
vedly condemned, because its principles have failed to explain 
some well established and some alleged facts. On the one 
hand, the language of its advocates has sometimes represented 
its explanation of the phenomena as equivalent to demoustra- 
tion, and the existence and properties of the etheriai fluid as 
phy^cal facts ; on the other, certain close comparisons of cal- 
sted and observed phenomena, certain difficult cases, for the 
:ion of which the formulas have not been rendered available, 
lin real ur apparent anomalies, and lastly, and priiicipally. 
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the palpable and apparently insurmountable difficulty of the 
unequal refrangibility of light, have been all urged as amounting 
to ^Kjsitive refutations of the theory, and as not on\y jmntly, but 
eysn singly, Jatul to its claims, and calling for its entire rejection. 

Without here pretending to enter upon the several points of 
objection in detjul, our object will be rather to shew, by a brief 
reference to the real nature of Ike evidence, that t!je arguments 
on both sides have been overstated — that the claims of the theory 
have been as unduly urged on the one hand as disparaged ot) 
the other, and in either case owing principally to a misconcep- 
tion of the nature of those claims. We may fully admit, on 
the one hand, that the proofs are far from being demonstrative, 
and on the other we may allow the deficiencies to be as nume- 
rous, and the objections as strong, as they are represented ; and 
yet, notwithstanding, the theory, wheti understood in its correct 
seiise, may stand on its proper ground as firmly as ever. 

Its ground of evidence has been compared with that of the 
system of gravitation. In this system many, doubtless, have 
speculated on the physical cause of attraction ; but the true phi- 
losopher, if he ever indulge in such speculations, keeps them 
carefully distinct from the real investigations of the legitimate 
theory. Many hypotheses may have been advanced, on the one 
band, as to the actual nature of that force which pervades the 
system of the world ; and on the other, the existence of an at- 
tracting influence, or real physical connexion, reciprocally uniting 
the minutest particles of matter in the remotest re^ons of the 
universe, has been censured as visionary and absurd ; but the 
credit of the real theory is in no way involved in these specula- 
tions. The real philosopher recognises gravitation only as a 
name for the general fact of a tendency in matter to approach 
directly as the mass, and inversely as the square of tlie distance. 
The question is. Whether the subsistence of this law, which we 
know by direct observation in regard to the earth and bodies 
near it, as a " vera causa^ will, by the deduction of its various 
consequences, suffice to explain, and enable us to calculate, all 
the motions of the remote bodies of our system .' That it has 
been found to do so, not only in the greater and more notable 
cases, but even in all the most minute and nearly inappreciable 
Insults of the vast complication of impulses which are in action 
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throughout the planetary world ;— and that it has been found 
continually to apply with still increasing exactness, in propor- 
tion to the advancing precision oi' observation ; — this accumulat- 
ing specien of proof is what constitutes the ground of its claim 
to be received as tlie true theory of the world. 

Professor Airy has admirably enforced this view of the sub- 
ject in his paper in the Journal of Science, June 183ii, and fur- 
ther adds, — " If at the time of inquiring into the mutual action 
uf bodies on each other, Newton had insisted en including in 
his general theory (whatever it might be), tbe effects of what we 
now call magnetiEm and capillary attraction, the theory of gra- 
vitation would never have been formed. By leaving these as 
subjects fur future investigators, and by reducing to law the 
preponderating set of phenomena, he was able to form the most 
complete cosmical theory that has ever appeared. Many years 
passed before those supplementary laws were reduced to a sim- 
ple form ; yet by the consent of the world, the theory of gravita- 
tion, though imperfect as a theory of attraction, though some- 
times completely disguised by the forces which Newton left un- 
explained, was adopted as a true system. That the existing 
theory of undulations stands in the same relation to the complete 
theory of light, as Newton's universal gravitation to the com- 
plete theory of attraction, I have not the slightest doubt." 

In fact, the two cases are throughout strictly parallel. We 
shall perceive, in the speculations often pursued, — in the dis- 
tinction to be observed biSween ihcm and the le^dmate theory, 
— and in the nature of its evidence and its claims to acceptance, 
the exact counterpart of what we have just referred to in the 
case of gravitation. All the ordinary facts of optics indicate a 
motion of translation or propagation in space of something, or 
of some eflfect, or influence, whose rectilinear direction consti- 
tutes a ray of light. The more obvious facts are consistent 
with the idea simply of a motion of translation of projected par- 
ticles. But this is nut a necessary supposition ; and such a mo- 
tion as these facts require, may equally arise from some combi- 
nation of other motions whose resulting effect may be propa- 
^ted in rectilinear directions. When, however, we come to the 
cts of the interferences, they absolutely require the existence 
' some of these other kinds of action. That two rays of light. 
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made oi^arly to coincide with each oiher in (tirectiou, should 
produce absolute darkness, is a fact utterly contradictory to any 
conception of light as caused by an impact of material particles. 
If, indeed, the two interfering rays were always of different na- 
tures, as f. g. a red and a violet ray, it might be an admissible 
supposition that they might be capable of neutralizing each 
other's effects; the production of light being suppo^d in some 
sort analogous to electric or chemical action, which might be in 
different states in different rays. But when we recollect that 
the interfering rays are absolutely of the same nature, portions 
indifferently taken from the same ori^nal pencil, ail such sup- 
positions are at once overthrown The only kind of mechanical 
actions which it is possible to imagine capable of' mutuaHy de- 
atrofiiig each other, are such as belong to modatis existing and 
propagated in some medium, and whose result or effect in some 
tvay constitutes light. That motion of translation, ihet), which 
is necessary to be supposed in the radiation of hght, must now 
be understood as a motion of translation of an effect or result of 
other motions, and not as a simple translation of matter. And 
the component or constituent motions, from which these result, 
must of necessity be such as are capable of composition, and of 
desirotfing each otlier. Thus we are compelled by the facts to 
recognise the idea of some reciprocalitig kiftd of motions among 
points distributed in space, whose result or effect propagated in 
space, constitutes light. By whatever name we call them, and 
by whatever cause, or in whatever manner, or in whatever sort 
of medium we suppose them produced, tliese reciprocating mo^ 
tions are a necessary consequence from facts. They must be of 
such a kind as shall be consistent with the established mathe- 
matical doctrine, and which is termed the superpositions of small 
motions, and capable of being expressed by the formulae which 
that doctrine supplies, And further, it is a matter of measure- 
ment and calculation to determine the periods or intervals (or 
by whatever name we designate them) by which these motions 
are limited. Other classes of facts oblige us to superadd some 
other characteristics of the sort of motion necessary to be sup- 
posed. We frame such systems of these motions as can become 
subject of calculation. The results are found to accord with a 
vast number of experimental results. The argument from ac- 
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c-umulaljon has extended itself very widely. Let it be granted 
that there are certain claises of facts to which these results have 
not hitherto been rendered applicable : — it yet remains to be 
seen, whether, by the introduction of some further condition into 
the primary supposition as to the sort of reciprocating motion, 
they may not be made so. There are other facts which are at 
variance with the results of the first principles, in the form in 
which they are commonly assumed. The only question is, May 
not those principles Iw somehow dilTerently assumed so as to in- 
clude the cases referred to? " Cases may arise" (as is observed 
in' the paper before quoted), '* which require a supplementary 
theory ; and our only care with optical theories at present must 
be, that our present assumptions may admit of such a supple- 
ment at some future time," The investigation of the theory is 
comparatively recent ; but even now, those first principles have 
been reduced into such a form as to render them applicable to 
an immense range of results, for which nothing approaching to 
an explanation has been offered on any other hypothesis. And 
every new research evinces its powers more completely. The 
accumulative argument is, therefore, rapidly advancing in 
strength. 

We assume only what is a necessary consequence from fads 
and observations ; but this is quite distinct from any proof of 
the existence or physical properties of an etherial fluid. When, 
therefore, we speak of the theory of undulations, or ol' an ether, 
let us divest ourselves of all ideas derived from physical hypo- 
theses, and fix our attention solely on those mathematical mo- 
tions (bo to speak) uhich are jiecessary to be supposed in accord- 
ance with the possibility of two rays destroying each other's ef- 
fect i and which can alone be some of the various kinds of reA- 
procaling motion, or oscillation, of which mathematical analyus 
enables us to trace the laws. It has indeed been said, and the 
authority of great names has been referred to in support of the 
idea, that it is possible to reconcile the fact of the interferences 
with the theory of emission. In what particular way this may 
be done, has not been made to appear ; but one thing is cer- 
tain, that, in order to accomplish it, the emission theory must 
be BO framed and modelled, as to include the production of some 
rf those reciprocating motions before referred to, a problem 
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which is fairly open to the skilt of philosophers to attempt, and 
which, however difRcult to imagine, it is impossible to say may 
not be accomplished. Alt we contend for is, that the condition 
just mentioned must essenlinlly be fulfilled, in order to render 
any solution sufficient. 

Guided by these considerations, we shall readily acknow- 
ledge, that neither, on the one hand, is it necessary to ascribe a 
demonstrative character to llie evidence of etherial impulses for 
the support of the undulations as a legitimate theory; nor, otf 
the other, will llie real or alleged exceptions in which the theory 
does not apply, diminish the satisfactory nature of those expla- 
nations which it does afford, or impair the certainty of the ex- 
istence of some kind of vibratory motion for the production of 
light. Nor, again, will such deficiencies in its completeness of 
application even be realexceptUma, until it has been demonstrat- 
ed that the fundamental principles are absolutely incapable of 
such modification as to include them. The course to be pur- 
sued, in such cases, is only to investigate more closely the origi- 
nally assumed principles, so as to ascertain to what modifica- 
tions they may be subjected, without injuring their application 
to the cases they already explain, and whether by such modifi- 
cations they can be made to include the cases in question also. 

The theory of undulations is then applicable to the pheno- 
mena of light, simply in this way, that waves propagated under 
certain conditions, and consistent with the principle of " the su- 
perposition of small motions,'" will explain with the greatest 
exabtness extensive classes of facts which optical experiment has 
exhibited ; but of the physical character or conditions by which 
the actual motions constituting the waves are determined, very 
little need be assumed. A variety of such suppositions may be 
luade, by which all that is wanted for the actual representstioR 
of the simpler phenomena will be equally well supplied. 

In the earlier steps of optical inquiry, undulations produced 
by vibrations of any kind would suffice. When the considera- 
tion of polarised light, and the characteristic phenomena de- 
pendent on it, were introduced, then that more restricted view 
of undulations which involved [he transverse vibration of Fres- 
nel, was rendered necessary ; and such vibrations of equal pe- 
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riods, by ilit principle of auperpoaitioD, afibided the results of 
:ular or elliptic motion of the molecules. 

Still, in the primitry assumption as to the particular mode to 
i^hich the vibrations may be occasioned, or the circumstances of 
the medium on which they may depend, thcje was great latitude 
of choice. Amid these primary assumptions, then, might it not 
be possible to Hiid some, which, leaving all the formerly eslo- 
blished conclusions unaffected, might involve consequences which 
should include the explanation of other points to which the 
theory had not yet been applied ? Such seems ty have been the 
inquiry which occurred to M. Cauchy, and he appears to have 
been perfectly successful in the answer he lias elicited. 

In fact, nothing can give any physical hypothesis a higher 
character as a truly philosophical theory, thaji this capacity of 
accommodating itself lo new phenomena, — of adaptation to them, 
that is, without any sacrifice of what has been already attained, 
and without any capricious alteration of the first principles ori- 
ginally assumed ; but merely from the circumstance that those 
principles were in the first instance so cautioudy or so happily 
selected, and of so comprehensive a character, as really to include 
more than they were supposed capable of doing. 

The idea possibly presented itself to its first inventor under 
one very simple and limited aspect; but it was in itself much 
more extensive. He regarded it perhaps only with reference to 
a single application, while it was in reality far more fertile than 
he imagined. 

Such is, in fact, precisely the view in which the uodulatory 
theory of light presents itself to us, when we compare it in its ordi- 
nary form, and in that which M, Cauchy has given it in his pro- 
found " Memoire sur la Dispersion de la Lumiere," Paris ItjSO. 
He assumes a medium in which waves are propagated, whose 
motions will accord with those of the common theory. He sup- 
poses two molecules slightly disturbed by any cause (either ab- 
lation produced by the peculiar action of the luminous body, or 
source of light, or the attraction of neighbouring particles de- 
pending on their previous disturbance), whence he investigates 
expresuons for the forces thus brought into action, and then, by 
the integration of a differential equation, finds t!ic motions, ^ut 
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■Ibe fundamental suppOMtions on whicli he proceeds s 
comprehensive : ihey lead to the conception of vibrations si 
different from those of Frcttnel, but as nearly the same as in no 
way to afl'ect the nature of tlie resulting waves : yet they include 
the germs, as it were, of other consequences afterwards deduced, 
among which is contained the relation on which the explanation ' 
of unequal refrangibility depends. 

This characteristic property of the primary and component 
rays, it has been justly remarked, has hitherto presented great 
difficulties to any theory. These difficulties are by no means 
peculiar to the unduJatory theory ; the hypotheas of emission 
has not been at all more successful in affording any satisfactory 
explanation. The dispersion has been allowed to be almost the 
only real objection against the former theory, at least as com. 
monly propounded. On the ordinary suppositiotts of the vibra- 
tions, the equal refrangibility of rays having waves of all lengths 
is a necessary consequence. | 

The degree in which a ray is deviated, depends solely on the < 
diminished velocity of propagation of the waves within the re- 
fracting medium, in which we suppose the ether to exist in a 
state of greater condensation. If, then, for waves of different 
lengths, the velocity be the same for the same medium, it fol- 
lows that the amount of their refractions will in all be exactly 
equal. In order to explain why rays having waves of different 
lengths should undergo different degrees of refraction, that is, 
be propagated with different velocities within the medium, it 
would be necessary for theory to assign a. mathematical relation 
between the length of a wave and the velocity of its transmis- 
sion. This the theory, as ordinarily conceived, fails to do ; at 
least it may safely be asserted that no mathematician has as yet' 
exhibited any such deduction from it in a precise and deflnite 
iatm. 

By that ihodificalion of the first principles which constitute 
the basis of M. Catichy's investigations, he is enabled to deduce 
the .^YnfTd/ result that a jLEt-kiiov subsists between the length 
qf a uave and the vehdty of its transmission, or the time of 
%<)f a molecule of ether. Thus, as far as general 
s concerned, this formidable obstacle is satisfactorily 
Hvercome. But the more precise representalion of the facts by 
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tbe principles of theory would require the spectre nature of the 
rekUioii to be more closely examined. This is what I have en- 
deavoured to do in some investigations in whtcb I have been re- 
cently cnffaged. lu the London and Edinburgh Journal of 
Science, No. 31, and continued in No. 33, 33, and 34>, I have 
given an abstract of M. Caucby's views, to which is annexed the 
deduction of that more specific relation. I have also adverted 
to the necessity of an exact comparison of the results of expe- 
riment with the formula thus derived from theory. The test of 
numerical comparison is that by which alone any theory can, ia 
the present state of science, be substantiated. Such a compari- 
son I have carried on to a very considerable extent, and with 
results eminently favourable to the theory : they will shortly be 
laid before the public ". 

OTTona,Feb. 17. 1835. 

* Tbe following estractB »ill UtuslrBle tbe views above laken : — 

" Supposing," Bays Dr Hartley, " the existence of the etber tube destitute 
uf all direct evidence, still if it serves to explain and account for b variety 
of phenomena, it will, by thia means, have aa indirect argument in its fa- 
vour. Thu9 we admit the key uf a cypber to be u true one when it explains 
the cypher completely : and tlie decjpherer judges himself to approach In 
tbo true key in proportion as he advances in the explanation of tbe cypher ; 
and this without any direct evidence at aU." — (Observ. on Man, voL i. p. Ij' 
4lh ed.) 

Again, '* Philosophy is the art of deegpliering the niyeteries of nature : and 
every thing which can explain all tbe phenomena has the same evidence in 
its favour, that it is possible the Ley of a cypher con have from its expIainiDf[ 
the cypher."~^Ibid. p. 350.) 

Le Sage (Opuscules relalifs il la Methoile) lias supported the same view of 
tbe Bul^ect, and Gravesanite, in his Introductio ad Philuaophiam, to a chapter 
on the use of hypotheses, joins another on decyphering. 

Mr Dugald Stewart makes same judicious remarks on the subject (Phil 
of Human Mind, voU iL p. 441, &C-) The analogy of the cypber, he observes, 
supposes that we have ail the facts before us. " In our physical researches, on 
the other hand, we are admitted to use only a few detached sentences extract- 
ed from a volume, of the size of which we ore entirely ignorant. No hypo- 
thesis, therefore, how numerous soever the facts may be with which it tallies, 
can completely exclude the possibility of exceptions or limitations hitfaerto 
undiscovered." 

Again, he obaerves, there are few, if any, physical Iiypotbeses which aSbrd 
the mly way of explaining tbe phenomena to which they are applied, and' 
therefore, aibnltting them to be perfectly comdstent with all the known facts, 
they leave us in the same state of uncertainty in which the decypherer would 
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^iews in Ethnography, the Classification o/' Languages, tfte 
Progress nf Civilisation, aitd the Natural History of Man. 
By CuAiiLKS T. Beke, Esq., F. S. A. Communicated by 
the Author*. 

Ix the remarks which will be offered in the present paper, it 
is not intended to enter upon the question, which has so often 
and so ably been discussed by physiologists and natural his- 
torians, as to whether the numerous and strongly marked di- 
versities in the human race have proceeded from distinct stocks, 
or whether they are derived from a common origin, and are 
consequently to be regarded as forming merely varieties of one 
and the same species : it is sufficient to state, that, for the pur- 
poses of this disquisition, the tatter hypothesis is adopted, as be- 
ing that which appeals to be the more in accordance with rea- 
son, and to have on its side the greater weight of authority. 

It is also scarcely necessary to do more than allude to the 
opinion generally entertained by physiologists, historians, jurists, 
political economists, and others, who have investigated and 
treated of the subject of the primitive condition of man, and 
the rise and progress of society, that, in the lirst ages, the human 
race existed io the lowest state of civilization ; namely, that of 
the mere consumer of the spontaneous productions of nature; 
and that mankind thence progressively advanced through the 

find himself, if he should Hacavzt avane^ of keys to the aome cypher. — (Iliid 
p. 417-) 

To complete this analogy, as referring to the case before us, I should say, 
that, in point of fact, we have noi here a variety of keys j at the nioioif we 
have but tvx, and of these one applien satisfactorily to a vastly larger por. , 
lion of the cypher than the other. And further, this teyis not of a filed 
unalterable nature, but as it was in the first instance framed upon trial, and 
aa the first suppoaitioii was ^laeceal^velyvuldificd till found to supply a tolerable 
clew to a large part of the ififlicultiee, we hare still only to pursue this pro- 
cess, and have a fair prospect of succesa in doing so, from what we have al- 
ready witnessed of its capabilities. 

■ This paper was to have been read at the meeting of the British Associa- 
tion, at Edinburgh, last September, but did not reach the Secretary in time. 
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several conditions of the hunter, the herdsman, and the agri- 
cuiluri&t ; or through states nearly corresponding with them ; — 
until, in this last state, an absolute property having been ac- 
quired in the land, which was then iirst subjected to cultivation, 
Uie residences of mankind became fixed and permanent ; whilst, 
by the same progressive advancement, societies were formed, 
which at first were simply patriarchal, but which, from their 
subsequent increase and union, required the institution of laws 
for their government and mutual protection; whence ultimately 
resulted the establishment of the various forms and conditions 
of civil rule. 

This opinion of the gradual progress of civilization, whatever 
ground it may have gained, is, at the best, purely hypothetical. 
So far, indeed, is it from being borne out by facts, that it is ac- 
tually at variance with the evidence of all history and experi- 
ence ; for in the early historical remains, whether real or fabu- 
lous, of all nations, — with the remarkable exception of those of 
the progenitors of the Israelites, — we find that instruction and 
improvement are considered to have been introduced from an 
extrinsic source, by individuals possessed of a higher degree of 
culture ; whilst among those savage people with whom civiliza- 
tion may be said not to c.tist, there is not manifested even the re- 
motest tendency towards progressive improvement, from the 
exercise of that unaided reason, which, as the characteristic of 
the human race, has been deemed to be entirely sufficient^for 
that purpose. 

It is to be considered, then, whether the direct converse of 
the hypothesis here adverted to ought not rather to be main- 
tained ; and whether, in fact, it will not be more in accordance 
with the truth to assert, that the savage and uncultivated con- 
dition of mankind, which has usually been designated the state 
of nature, is, in reality, nothing else than a degeneration from 
q previous social state, in which a high degree of culture and 
of artificial attainments were possessed ; and that, consequently, 
this latter condition (and not the former,) ought to be regarded 
as the primitive condition of the present human race. 

However paradoxical such an hypothesis may at first sight 
appear, there is, in reality, nothing unreasonable in it. If we 
consider the history of the European settlements in the 1 
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World, and especially in North America, wc find the fact to Iw, 
that some of the members of a previous social stale, which had 
existed in a highly civilized condition during several ages, ar- 
rived in that continent ; where tlieir descendants, and especially 
those who spread themselves most widely over the newly settled 
countries, speedily degenerated from the cultivalion of the pa- 
rent stock. Could it so have happened, that all further com- 
munication with the Old World had ceased, ihe deterioration 
which had commenced would unquestionably have proceeded 
still farther ; but this process has been checked by the continual 
arrivals of fresh settlers from the mother country, and the con- 
stant commimications between the two continents, which have, 
in a great measure, maintained an equality between their re- 
spective inhabitants. But let it be supposed that these Euro- 
pean settlers in North America had been the only remains of a 
former race of mankind : it is evident that, whatever in the 
course of ages might be the character and condition of their 
descendants, — even if some of them in the extreme western pro- 
vinces of America, or in other countries into which they might 
have spread, had become so debased and brutalized as not to be 
recognised as belonging fo the same race, — still, in the con- 
sideration of their history, and in the endeavour to trace to their 
pristine state, their laws, their customs, and their religion, how- 
ever altered, however perverted or corrupted they might become, 
it would be utterly inconsistent that reference should (in the 
first instance at least,) be made to any other stock than the Euro- 
pean colonists from whom ihey had sprung, or to any other con- 
dition of society than that previous artificial one of which those 
Europeans themselves had been members. 

May not, then, the history of the whole human race be con- 
sidered in a similar point of view to that in which the history of 
the North American colonists has thus hypothetically been re- 
garded ? If we look to Ihe hietories, traditions, and fables, of 
all nations, we find that they all coincide in expressly recording or 
in alluding to a cataclysm, — the particulars of which are the most 
fully and circumstantially detailed in the Sacred Writings of the 
Israelitish nation,— which overwhelmed the whole of mankind, 
with the exception of a few favoured individuals, who became 
-the founders of the subsequent human race: and if, therefore, 
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we only admit the fact of the occurrence of such an event, wc 
can at once understand how the coodifion of the first ancestors 
of the present race of mankind was not a natural but an artificial 
one, derived from the previous social state of the antedilunan 
world. Hence we can have no difficulty in conceiving how the 
social condition of man may have fallen from the culture of that 
artificial primitive state to the condition of the uncultivated sa- 
vage, through all those intermediate stages of dvilization which, 
according to the contrary hypothesis, have been regarded as the 
steps by which man has progressed upwards. 

The process of tins declension in civilization may be thus 
biie8y stated. When mankind first began to separate, and to 
be *' scattered abroad upon the face of all the earth," it is mani- 
fest that the amount of knowledge in every department of pursuit 
must have diminished at every step that was taken from the 
centre, unless each tribe could have ensured to itself (which 
would have scarcely been possible) the possession of individuals 
imbued with the figgregate of the acquirements of the parent 
society. Knowledge can in no case remain perfectly stationary : 
it must either advance or recede : and the latter must universal- 
ly have been the case in the first instance, and must have con- 
tinued to be so, until the numbers of mankind had sufficiently 
increased to allow them again to begin to accumulate — each na- 
tion in its own particular sphere of acquirements — the know- 
ledge which had been retained by direct transmission from the 
common centre, or which had subsequently been derived from 
the circumstances in which they had respectively been placed. 

Subsequently to the dispersion of mankind from Shinar, the 
pressure of population would doubtless have been the primary 
cause of the general distribution of the human race over the 
earth, and of their consequent descent in the scale of civibza- 
tion. To ihis, however, are to be added disputes among neigh- 
bouring people, too often ending in warfare ; the dislike of some 
races to the countries in which they had voluntarily settled, or 
into which they had been compelled to migrate ; and the desire, 
or probably the necessity, of obtaining possessions more suited 
to their inclinations or their requirements. As the social tie 
gradually became weaker, the growth of erratic habits, and the 
consequent rapid declension in civilization which universally at- 
tends the settling of new lands, would operate ; leading at 
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ngth to a coofirmed nomadic state. In any of these inter- 
mediate stages of degradation, however, further deterioration 
may have been prevented, and an impulse may indeed have been 
given to a progressive stale ol' improvement, by any causes, 
whether natural or artificial, which would prevent the further 
disintegration of society, and bring its members into more inti- 
mate connexion, so as to preserve the means fur the mutual im- 
portation of Itnowledge. Thus, in maritime countries, where the 
further progress and dispersion of mankind has been stopped by 
the ocean ; — in islantis ; — in cities, where men have been congre- 
gated together for the purposes of commerce ; — and even in rich 
alluvial countries, of which, by means of agricultural knowledge, 
the products have afforded subsistence to a dense population ;— 
civilization, so far from remaining stationary, has generally con- 
tinued to advance : whilst in champaign, barren, and desert 
countries, on the contrary, where nomadic habits have been in- 
duced, the people have descended in the scale of civilization ia 
an equal ratio to the quality of the country, and its means of 
adbrding subsistence, operating conjointly with its extent, and 
the consequent absence of the necessity for its inhabitants to 
adopt any means of support, beyond those which have spon- 
taneously presented themselves, and which have thence become 
congenial to them ; such as the pasturing of their flocks in coun- 
tries sufficiently fertile for that purpose, and the hunting of wild 
animals, where the physical condition of the country has not 
been adapted lo the support of tame ones. 

From this last state, — in which, owing to the loss of the know- 
ledge of accumulating capital, whether in the form of money or 
of merchandize, and ultimately even in that of cattle, a large tract 
of country would become necessary for the support of a much 
smaller number of persons ; and in which also, from the disin- 
tegration of society, the tradidve knowledge of each successive 
generation would become less and less, — the progress to the con- 
dition of the mere savage, or man in the lowest state of cultiva^ 
lion, is easy lo be traced. In cold and inhospitable countries, 
however, where the uncivilized races inhabiting them would be 
compelled to use every exertion in order lo procure a scanty and 
precarious subsistence, the lowest mechanical arts would still be 
ret^ned, until ihe inclemencies and privations lo which those 
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are given at length in the work,* of which this paper is de- 
signed to make known the principal conclusions with respect to 
philology, ethnography, and the niitural history of man, — it 
will be seen that the countries more immediately surrounding 
that central point, namely, Assyria, Chaldea, Egypt, Phcenicia, 
and Asia Minor, are those whose inhabitants were in the earliest 
ages possessed of the highest degree of culture ; whilst, on the 
other hand, at the points most distant from Ihe same centre, the 
Papuans, the Hottentots, the Esquimaux, and other savage 
races, have degenerated almost to the lowest state compatible 
with the retention of rational endowments, 

A second principle resulting from the same hypothesis i% 
that (except where invasions have introduced foreign tribes, as 
in the case of the Hindoos in India,) the more degenerate races 
whose positions are considerably removed from the centre, must 
have derived their origin from that centre through the me- 
dium of the more civilized people geographically situate be- 
tween it and them, and must consequently have received from 
them their languages, their religion, and their customs; al- 
though, in consequence of the recession from the centre of these 
more degenerate races, and their gradual corruption and debase- 
ment, the changes in all those particulars, as well as in their 
physical structure and appearance, may have become such as to 
render it a task of the utmost difficulty to trace the resemblance 
and the connexion between them and their more civilized ances- 
tors- Thus the primitive inhabitants of the whole of Southern 
and Eastern Asia must have sprung from ancestors who origi- 
nally occupied the countries situate to the northward of the Per- 
sian Gulf; so the aborigines of Africa must be descended from 
the earliest settlers of Arabia, Ethiopia, and Egypt ; whilst the 
tiibes who peopled the islands and continent of Europe, and 
who from thence also spread themselves eastward into the north- 
ern portions of Asia, must have had their origin in Asia Minor. 

It is also to be inferred, that, where different races have, in 
their corresponding removal from the centre, undergone a cor- 
responding degradation, at the same time that they have been 
subjected to the operation of similar physical conditions, the 
results will be analogous in those races, both with respect to 
• Originea BibLcie, or Researches in Primeval Historj-, voL i, London, I831. 
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their [ihysical conrormation, and as regards ibeir moral and 
iDtellectual character. This is remarkably exemplified in the 
separate existence of the Hottentots of the south of Africa, aod 
of the Papuans or Asiatic Negroes ; which two races — in spite 
even of the authority of Cuvier himself — cannot, without vio- 
lating the most obvious principles of science and of history, be 
referred to the same class, but must be regarded as " deviations 
from the type of the species by different routes, in paralUl eic- 
Ircme states of degradation," 

I will now alti'mpt briefly to trace the outline of a classifica- 
tion of the various races of mankind, in accordance with the 
principles which have thus been enunciated. In doing so, I shall 
av^l myself of the aid afforded by the numerous additions 
which, during the last few years, have been made to our philo- 
logical knowledge, arising principally and more especially from 
the improvements which have taken place in the science of phi- 
lology itself. Il may indeed be asserted, that, in the present 
condition of physiology and of the natural history of man, 
the affinities of languages, if they be not the sole guides which 
we possess for enabling us to arrange the varieties of the hu- 
man species in an order at all approximating to the truth, 
must at least be regarded as the only one upon which any real 
dependence is to be placed.* 

With the assistance, then, of this guide, we may divide the 
races of mankind into the following principal classes. The first 
is that which is composed of the nations to whom belong the 
various languages of cognate origin, distinguished by the com- 
mon designation of Indo-Germanic, or Indo-European. These 
consist of the Sanscrit, the Zend or ancient Persic, the Phrygian, 
the Lydian, the Greek, the Latin and its derivations, the lan- 

■ The importance of tbis guide has recentlj been most ably exemplified 
by two diatinguisheii ethnographers, namelj, Dr Prichard and M. A. W. de 
Schlogel ! by the former in a " Comparative Review of Philolt^ical and Phy. 
rical Hesparches, as applied to the Hiatoty of the Human Spedea," read befbre 
the British Association for the Adyancement of Science, at the meeting at 
Oxford in 1832, an abstract of which is printed in the UeporC of the Firet 
and Second Meeting! uf the Association, pp. SSg-541 ; and by the latter in a 
paper entitled, " De I'Origine des Hlndous," read before the Royal Sodetj 
of Literature on Ibo 20th November 1833, and published in the Transactioos 
'f that Society, vol u- pp. 403-146. 
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higuages of the great Germanic family, the Celtic, and the Sla- 
f vonian. 

Of these, the various languages of Europe and Asia-Minor 
Konay be regarded as aboriginal ; that is to say, as having been 
spoken by the people who were the first inhabitants of those 
portions of the globe. On the other hand, the Sanscrit is ad- 
mitted to be the language, not of the aborigines, but of a race 
.of conquerors, who entered the Indian peninsula from the norlh- 
Itjirest, and extirpated or drove southward before them the native 
In like manner must it be considered that the Zend 
i-,{the intimate connexion of which language with the Sanscrit is 
Lvell established,) was not the primitive language of Persia, but 
I, was introduced into that country also by the same exotic race, 
f iWhose original seat must be looked for in the mountainous couiu 
k j|ry to the west of the Caspian. 

To this class of languages, and to the people among whom 
tvtbe various dialects of them are spoken, — which people are, in 
^^e present day, spread not only over Europe and a consider- 
-able portion of Asia, but, by means of European settlementa 
and conquests, over the vast continent of America also, and who 
have likewise taken root in what may be regarded as a fifth 
quarter of the globe, namely, Australia, — the designation of 
Japetic or Japhihitish may, with the strictest propriety, be ap- 
plied. 

The next grand division of mankind is composed (in part) of 
the nations to whom belong the so-called Semitic or Arameaa 
languages ; namely, the Hebrew, the Arabic, the Chaldee, and 
the Syriac. 
I - The reason of this nomenclature is, that the Hebrew and the 
Arabic are the languages spoken by the people who are regard- 
ed as the descendants of Abraham ; whilst the Chaldee and 
Syriac are considered to have been vernacular in Mesopotamia 
and Syria among the descendants of Aram ; both those patri- 
s being of the posterity of Shem, the eldest son of Noah, 
philologists have already discovered, however, that affinities ex- 
f ,|Bt between these so-called Semitic tongues and other languages, 
I' poch as the Phcenician, the Coptic, the Geez, and the Andiaric (?) 
kjrf Abyssinia, and the Berber of Northern Africa, to which the 
s designation cannot, with any correctness of nomenclature, 
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bo applied, and which are, in reality, entitled to the appellal 
of Haviit'ah alone. 

Since then the languages spoken by the descendants of Isaac 
and of Ishmael, the sons of Abraham, — namelj, the Hebrew 
and the Arabic, — are thus found to be cognate with those which 
are so widely spread among the descendants of Ham, it would 
seem most reasonable to imagine that the former languages, in- 
stead of being the representatives of the Shemitish tongue which 
was spoken by Abraham either in Chatdea or Aram, are the 
Hamiiish languages which were vernacular in the countries in 
which that patriarch and his descendants took up their residence, 
and were, in fact, acquired by them during their residence there- 
in, to the exclusion of their paternal tongue. This hypothesis has 
been advocated at length in the Origines Bibltcce. In the same 
work it has also been attempted to be shewn that the so-called 
Chaldee is merely a corruption of the Hebrew spoken by the 
Jews during their captivity in Babylon, and not the native lan- 
guage which at that epoch was vi?rnacular in Babylon itself; 
which language, from the few proper names met with in the 
Hebrew Scriptures, and the remains of it preserved in the 
neiform characters (if rightly interpreted), was of Japhthi 
origin, and closely related to, if not identical with, the Zend. 
In like manner is the Syriac to be regarded as only a further 
degradation and corruption of the Hebrew. Under no circum- 
stances, indeed, can it claim to be the primitive native tongue 
of the countries in which it was spoken about the period of the 
commencement of the Christian era ; for, subjected as they had 
been to repeated and continued foreign invasion and occupation-, 
it is impossible that any native language should, during more 
than twenty centuries, have continued to exist without very con- 
siderable alterations, if, indeed, it must not have been altogetl 
extirpated. 

The appellation of Semitic or Shemitish, as applied -to th« 
languages, must therefore be superseded by ihat of Hainitisb< 
under which designation will have to be comprised not only 
Canaanilish, Arabian, and African languages which have beerf'< 
enumerated, but also the whole of the native dialects spoken 

I throughout the continent of Africa ; all the inhabitants of which 
\ ontincnt must, agreeably to the hypothesis advocated 
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paper, have derived their origin from ihe centre, through the 
medium of the more civilized countries of Arabia and Egypt. 
To the same source is probably to be referred the Basque lan- 
guage, which may readily be conceived to have been introduced 
into Spain by an aboriginal people, from the northern coast of 
Africa ; and should any other dialects, spoken along the western 
shores of Europe, be found to be cognate with the Basque, to 
them also must the hke origin be attributed. 

The remaining class of mankind which will here be mention- 
ed, is that of which the Chinese, and the various Indo-Chinese 
nations, may in the present day be regarded as the principal 
representatives. 

In tracing back these people to their common origin with the 
rest of mankind, in accordance with the foregoing hypothesis, it 
is manifest that their progenitors must, in the earliest ages, have 
occupied the more western portions of Asia, and that they were, 
in fact, of hke origin with the aborigines of the Peninsula of 
India, of whom traces are yet left, in the Bheels and other sa- 
vage races scattered over various portions of that peninsula, and 
in the people found in greater numbers towards its southern ex- 
tremity ; whose languages, of a totally distinct character from 
the Sanscrit and its derivative dialects, plainly point to the 
separate origin of those people from that of the Japhthitish 
Hindoos. 

It is to this division of mankind that I conceive the destgna- 
Idq of Semitic or Shemitish ought properly to be applied ; and 
nthin this division must also be comprised the whole of the 
Ijaboriginal inhabitants of the Indian Archipelago, of Polynesia, 
K'll^d likewise of America, excepting probably the tribes who iii- 
||1iahit the extreme north of that continent ; hut upon the sub- 
ject of these people I will refrain I'rom enlarging, as the grounds 
kupon which the classiticatiun of the varieties of the human spe- 
s has been attempted in this paper are intended to be essen- 
iaily philological, and that department of knowledge does not 
|((a8 far as I am acquainted with it,) afford sufficient data upon 
which the proposed classilication should be thus far extended.* 

m liuppy In meeting with a remarknlile canfirmatiou of ray views re- 
■ qKcting the connection between the languages of Euteni Asia and America, 
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When, however, our philological knowledge shall become yet 
further enlarged, it will be seen whether or not all the languages 
of the earth, and the people speaking them, are referrible to the 
three distinct divisions whidi have thus been enumerated ; and 
it will also be definitely ascertained, whether these divisions of 
languages are, like the distinct races of mankind to whom they 
belong, reducible to one common source. With respect to the 
former of these questions, there is good reason to believe that, 
sooner or later, il will be determined in the affirmative ; but, 
with regard to the latter of them, the opinion of philologists is 
already very decidedly in the negative. Speaking of the so- 
called Semitic (Hamilish) languages, M. de Schlegel remarks, 
" Elles sont apart de la famille Indo-Germanique. Aucun 
tour de force etymologique nc pent les rameuer a uue originc 
commune ; les vains efforts des Hellenistes Ilcltraj'sans soul con- 
damnes pour toujours."* If the truth of this representation be 
established, we shall be compelled to have recourse to an ori- 
ginal formation of more than one primitive tongue ; an hypothe- 
sis which, in reality, is attended with no greater difficulty than 
that of the original formation of a single language. 

LOKDON, 30lh Augmt 1834. 
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The remarkable and splendid augmentations which our na- 
tional collections of natural history have for a long time received, 
have been chiefly the result of voyages of circumnavigation, or 
at least of maritime expeditions, sent for the purpose of exploring 
the Southern Seas ; and they consequently consist, for the most 
part, of the productions of the Indian ocean, of Australasia, and 
of the Pacific. In these circumstances, the Directors of the 

(and aiao upon mimj other impDrtant subjects,) in Dr Lang's View of the Origia 
and Migrations of the Polffneiian Nation, whifh woA was published almost si- 
■Jiultaneoualy with my Originca Bibliac. February 10. 1936, 
* " De rOrigiue des Hludous," uf supra. 
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Museum of Natural Hislory conceived that it was necessary to 
employ the funds at their disposal (unfortunately somewhat li- 
mited in amount) for the purpose of obtaining a scientific exa- 
mination of certain portions of the Asiatic and American Conti- 
nents. The very important results that w'ere obtained, many 
years before, from the mission of Lalande, a preparer of zoolo- 
gical specimens, to the Cape of Good Hope, induced them again 
to have recourse to a similar appointment. Indeed, there are 
few travels which have proved equally productive, in so short a 
time, and at so little expense, to our zoological and zootomical 
collections; but it must be admitted that they were not equally 
so in scientific observations. The managers of the Museum 
were therefore desirous that the expeditions which they were 
about to send out, should be in a condition to advance the inte- 
rests of science, not only by collecting new objects, but also by 
making requisite observations on the places visited. With this 
view, two journeys were projected at the same time; one of them 
to explore the northern parts of India, penetrating as far as pos- 
sible into the valleys and defiles of the Himalaya ; the other, to 
collect and make observations on the productions of South Ame- 
rica, traversing that continent from the shores of the Atlantic to 
those of the Pacific, and thus comprising Patagonia, Paraguay, 
and Bolivia, or higher Peru, and a portion of the Andes. The 
Directors could not, however, conceal from themselves the diffi- 
culties attending these two enterprises, as they were unable, 
from the want of sufficient funds, especially at that particular 
period, to permit the travellers to be suitably accompanied. 
Indeed, the examination of the interior of a country has many 
inconveniences not felt by those who explore it by sea. In the 
latter case, the naturalist has usually one or two associates, and 
is besides almost always more or less assisted by the officers and 
others attached to the expedition, whenever the service permits, 
which is always the case when any halt is made, or the party 
goes on shore. Along with this aid, the traveller finds an easy 
transport for the objects which he collects, as he has it in his 
power to embark them at pleasure. He possesses, cither on ' 
ship-board or on shore, and in a suitable place, the necessary 
means for conveniently preparing and preserving specimens. 
Spirits of wine, or some other preservative liquor, jars, barrels. 
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boxes, cases, together with aid of every kind rrom one or mora 
assistants, are almost always ready for him, and can never be 
wholly awanting, while he conUnues in health ; and should he 
happen lu become unwtli, such advantages are increased in value. 
But it is unhappily very different with the continental traveller 
Usually alone, in consequence of the inability of the Directors 
of the Museum to make a more liberal appointment, he can ex- 
pect no assistance while he continues well, nor even if he should 
happen to fall into bad health. He can obtain neither advice 
nor assistance among a |>eople with whose very language he is 
wholly unacquainted. The means of transporting his baggage 
are not only very expensive, since it can be done only by hiring 
men and beasts of burden ; but another great difficulty is expe- 
rienced by the roads, in countries but little advanced in civiliza- 
tion, being either entirely wanting, or of the most imperfect de- 
scription. The means of preserving what he is always obliged 
10 carry along with him, thus become greatly limited. The col- 
lectious which he has the good fortune to make, gradually be- 
coming more bulky, and consequently more embarrassing, as he 
proceeds, occasion a continual increase of trouble and expense, 
until he has it in his power, after a longer or shorter time, to 
transmit them Co some sea-port, where they may be shipped for 
Europe whenever a favourable opportunity occurs. In these 
circumstances, it would be a matter of the greatest importance to 
continental travellers, first, for their own safety, and secondly, 
for that of the collections, which are always made with great 
trouble, that travels for illustrating natural history should be so 
arranged, that the naturalist who is chiefly to be employed as 
an observer, should have along with him an intelligent assistant, 
who might collect and prepare the objects, and at the same time 
increase the security of the collections in circumstances of unfore- 
seen difficulty. 

These preliminary reflections have been naturally suggested 

by the unfortunate situation in which the two naturalists were 

placed, who were selected by the Directors of the Museum to 

"xecutc the plan which they conceived useful to the progress of 

mce. Although both young and vigorous, one of them, M. 

quemoot, who was sent to India, sunk juat at the moment of 

return, and in the midst of his rich collections, the 
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part of which were ah%ady ecabarketl for Europe. The other, 
M. d'Orbigny, whose destination was South AmericBi kept ua 
for two years in the greatest uneasiness, both for his own fate 
and that of hia collections ; and we have learned since his re- 
turn, that without the assistance of every kind which iie re- 
ceived, in the most noble and generous manner, from the Go- 
vernment and President of the Bepuhhc of Bohvia, his mission 
would have proved nearly a failure. Let us rejoice, however, 
that it has not been so, for he has arrived with seventeen cases 
well replenished, besides those which he had previously sent, and 
such as are yet to come. After having laid these before the 
Directors of the Museum, who have already appreciated their 
value, he submits to the judgment of the Academy the scientiBc 
results that flow from them. 

Reports on the Phytological, Geological, and Geographical 
portions, will be laid before you by the other members of the 
Commission ; that which M. Isidore Geofiroy Saint- Hilaire and 
myself have the honour to submit to you, treats of the Zoology, 
and touches, though unequally, on all the points of the animal 
series. We have scarcely need, I presume, to premise, that 
among so many facts that have been ascertained, and new ani- 
mals collected, our time will not permit us to do more than in- 
dicate summarily the most curious and interesting points, fol- 
lowing the MSS- of M. d'Orbigny, and drawings made on the 
spot, while the animals were alive, or recently dead, — an advan-, 
tage not so often enjoyed as is to be wished. 

M. d'Orbigny's manuscripts on the molluscous animals — a 
branch of the subject to which he is particularly attaciied — are 
already completed, and ready for publication. In the other de- 
partments they are less copious ; but the catalogues are com- 
plete, and carefully prepared, with numbers corresponding to 
those on the objects themselves ; so that each can be recognised 
in relation to its locality and the circumstances of its discovery. 
Often, too, there is a coloured figure of the whole animal, or 
having only such parts coloured as cliange after death. 

The drawings, in general, are carefully finished, particularly 
thoseof the animals which M. d'Orbigny was unable to bring with 
him, or which are liable to become distorted or discoloured by 
the action of the liquor employed to preserve them. 
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Before drawing the attention of the Academy to the moat in- 
teresting animals of each tribe, we niay be permitted to say a 
few words respecting the route of the traveller. 

Leaving France in June 1826,*he did not relum till 18S4; 
his journey has therefore lasted for eight years. 

He embarked at Brest for Rio-Janeiro, passed from thence to 
Monte-Video, and then to the mouth of the La Plata, at which 
point his observations commenced. 

In 1837, he traversed and examined the countries on the 
southern bank of that river, on his way to Buenos-Ayres. From 
E repaired to the banks of the Parana, where he embark- 
ed for the frontiers of Paraguay ; visiting the provinces of Cor- 
rientes, Missions, Entrerios, and Santa-Fe, and making obser- 
vations as he advanced on the geological structure of the basin 
of the Pampas, and, at the same time, on the lishes and mollus- 
cous animals in the rivers. 

Not being able to penetrate into Chih and Peru, for the civil 
wars which then desolated these unhappy coimtries, he deter- 
mined to explore Patagonia, a country then little known, and 
which afforded interesting objects of research. But the natives 
having risen against the settlers, M. d'Orbigny was obliged to 
shew his courage, by taking up arms in favour of the inhabi- 
tants. 

He traversed Patagonia from the 39° to the 40" of south lati- 
tude, and at last, after eight or nine months' stay in that pro- 
vince, returned with much difficulty to Buenos-Ayres. 

In the mean while, he did not forget the purpose of his mis- 
sion ; for, as he could not reach Chili or Peru by land, he em- 
barked and sailed round Cape Horn, in order to reach them by 
sea. He arrived in Chili in 1830; but as the civil war con- 
tinued at its height, he could not run the risk of entering the 
country. He therefore took advantage of an opportunity that 
occurred for visiting the State of Bolivia, and, with this view, 
embarked for Peru. 

He visited, during his route, the western declivity of the Cor- 
dilleras, a country so arid, that it is destitute of all interest to 
the zoologist ; and mounted to the summit of the Andes, which 
presents an immense plain, and where the air is very highly rari- 
fied, and the dryness extreme. 
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It ia on this plateau, however, about twenty geographical 
mites from the sea, that the most populous portions of the He- 
puhlic of Bolivia, or higher Peru, are to be found ; and that on 
account of the great number of Lamas and Alpacas which occur 
on it. He visited the natives wlio live in the interior of the 
country, advancing towards the east, in the province of Chiqui- 
toa. He then rejoined the banks of the Paraguay, and pushed 
forward to Malto-grosso, belonging to Brazil. 

After having visited the numerous nations of Paraguay, and 
the province of Mojos, he rcascended the river Piray, in order 
to reach Santa-Cruz with his collections. After having again 
mounted to the most elevated parts of the Cordillera, where the 
rarefaction of the air had nearly deprived him of life, — observed 
the lake of Titicaca, and employed three years in exploring all 
the regions of Upper Peru, — he again crossed the Cordillera of 
the Andes, descended on the side of Peru, and embarked on the 
25th July 1833 for Europe, where he arrived on the 4th of 
March 1834. 

In the seven years during which this journey has continued, 
M. d'Orbigny has repeatedly crossed the Andes, and traversed the 
continent of South America from ihe 11th to the 43d degree of 
south latitude ; he may thus be considered as having traversed 
14,780 leagues, both by land and sea, including, it is true, his 
two passages from the one continent to tlie other. . 

Having enjoyed the opportunity of residing for so longa time 
in the countries he visited, M. d'Orbigny devoted his special at- 
tention to the study of the nations among wliom he sojourned, 
and which were scarcely or not at all known even by the very 
descendants of their conquerors. He has studied the different 
degrees of civilization among the native tribes, from the Gui- 
chuas, whose average stature does not exceed 4 feet 9 inches 
(French measure), to the Patagonians, so long regarded as 
giants, whose medium height is 5 feet 5 inches. In general, it 
appeared to M. d'Orbigny that the human race follow the i 
law as plants, that is to say, that they decrease in size as we 
ascend from the plains to the summits of the Andes. 

M. d'Orbigny has likewise directed liis inquiries to the idiom» 
in use among the native tribes, and he assures us that his ol>- 
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servationa on this subject have extended to more than ihirtjm 

Tcrent natiuns, 

He has also brought with him two skulls, found in the tombs 
of the ancient Peruvians, and which are very remarkable in Iwa 
respects; first, in themselves, by the general narrowncas of tbe 
craniutn, and the flattening of the forehead ; and, secondly, by 
the great resemblance which they bear to the crania of the ati- 
dent inhaliitanta of Avarcs, discovered some years since in Aus- 
tria. On the supposition that this extraordinary formation of 
the cranium is artificial, as is certainly the case in regard to those 
of the ancient Caribees, il must necessarily be admitted that the 
extraordinary custom of flattening the foreheads of infants at a 
vcty early age existed also in Europe, — in the old as well as in 
the new continent ; or that a migration had takeu place from 
one country to the other, an occurrence still more improbable. 
However this may be, besides the additional confirmation which 
M. d'Orbigny's observations have given of this singularity in the 
crania of the ancient Peruvians, he has put us in possession of 
the skulls themselves, of wtiich previously we had only models. 

In the class of Maiiimifera, science as well as our own collec- 
tions owes important additions to M. d'Orbigny's travels, and 
that in every order except the Fachydermata. 

Thus, in the order Quadrumana, we have observed a new 
species of monkey, allied to Saimiri {CaMilhrix Bolivierms, 
d'Orb.), distinguished by its lung tail, the black colour of its 
head, and the yellow tinge of its arms : a beautiful series of the 
l]owling monkey, which will enable ua to complete the history 
of that remarkable specie!> : a new species of dotcroiicotdi, a ge- 
nus so incompletely established by Humboldt, that Illiger 
thought he might give it the distinctive name of Aotus, that is, 
without cats, oltliough it is one of its characters to have these 
organs larger than the other monkeys : and a fine species of 
ouinliti without rings on the tail. 

As our traveller had an opportunity of seeing for a long time 
a great number of different species of monkeys, ho has been 
enabled to rectify some mistakes in their natural history ; thus 
be affirms that the species never intermingle, and that all the in- 
dividuals of the same species live exclusively together. He 
could also assign the exact limits of their distribution in South 
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America. He never met with them beyond the 97Hi degree of 
south latitude, and lie observed that the number, both of indivi- 
duals and species, is greater in the plains than in the mountains, 
and that it diminisiies with the temperature. 

Among the carnivorous animals, M. d'Orbigny particularly 
studied the bats, especially those named vampires ; and hia ob- 
servations confirm the habit ascribed to them of sucking the 
blood of animals, and even of man, as was experienced bbtli in 
relation to the people and mules belonging fo his caravan^ 
Such is the avidity of these creatures for blood, that the natives 
are obliged to pass the night protected by nets, in order to avoid 
them, and carefully to shut up their fowls and other domestic 
animals. The vampire generally fixes on the nape of the neck 
or back of its victim, that the latter may have greater difficulty 
in getting free, which, however, it sometimes accomplishes by 
rolling on its back. 

Having often met with the mephitis or skunk, a small carnu 
vorous animal allied to our polecats, he has not only been ablft 
to rectify what is exaggerated in the number of admitted speciea, 
but has discovered another very distinct, peculiar to the south- 
ern parts of America. He has also examined with care the sub* 
stance which has procured for them the name of mephitis, and 
which is sufficiently strong and infectious to be felt at two 
leagues distance at sea, and which compels even the jaguar him- 
self to abandon his prey, when a mephitis haijpens to approach; 
The substance which diffuses this otlour is not, as has been 40 
long supposed, the urine of the animal, but a liquid mattei" of a 
yellowish- white colour, secreted by the anal glands, as in Wany 
other carnivorous animals. He has also rectified' what has so 
long been said about the slowness and sluggish habits of ihd 
animal ; and has assured himself that the habit attributed to it 
of letting itself fall from a tree, when wishing to descend, is not 
practised by it, but is rather to be ascribed to the coati. He 
has, in like manner, observed the manners of the MnJcajou, a 
nocturnal and frugivorous animal. 

M. d'Orbigtiy's mammalogical collections contain, besides, a 
fine example of the red wolf, first brought into this country by 
Humboldt: also an animal which frequents extensive plains. 
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and feeds chiefly on partridges, — a new species of fox, much 
dreaded by the natives of Patagonia, — and a beauliful Ep«;iateD 
of that species of bear named Ursus ornatus by M. F. Cuvier, 
of which the museum contains only a single example, in a bad 
state of preservation. 

In' the family of seals, our collections are indebted to him fur 
a magnificent skeleton of the eared seal, and for the cranium of 
a kind of seal (p/togue a trompe), upwards of twenty feet long, 
forming no doubt a new species. 

The edentated land animals, and particularly the armadillos, 
have been the subject of M. d''OrbigDy^s observations; he has, 
in fact, collected many species either new or wanting to our col- 
lections, although described upwards of fifty years since by 
D'Azara. By attending to their manners, he has ascertained 
that many of them are of sufficiently carnivorous propensities to 
disinter carcasses, while others feed exclusively on fruits. Bui 
in all, the flesh is equally while and agreeable to the taste, as 
he had often occasion to judge from experience. 

The family of edentated aquatic animals, or cetacese, lias 
likewise been augmented by many new species. Of these the 
principal one belongs lo the division Delphinorhynchi, and in- 
habits rivers even more exclusively than that of the Ganges, 
certainly never leaving them, since M. d'Orbigny found it 800 
leagues from the sea, in the Mamore. It is, besides, remarka- 
ble in retaining at all ages the short hairs or moustaches on the 
muzzle.* 

But it is in the tribe of gnawers that M. d'Orbigny has made 
the greatest number of discoveries, not only in species, but even 
in genera and subgenera. Besides many squirrels from the Cor- 
dilleras, we have remarked a new species of Ctenomys, — a very 
interesting collection of Viscaches and of Chinchillas, with ske- 
letons, — many species of rats or of campagnola, and a new spe- 
cies of rabbit which does not burrow, — a species, likewise new, 
of Agouti, with two fingers only on the hinder legs, — two or 
three species of cobay, or Guinea-pig, which inhabit the most 
elevated regions of Patagonia, — and, lastly, two other gnawers 

" This new species is figured and desiribed liy M. d'Orhigny under the 
name of Inia BolirieTias, in the third volume of the Nouvelles Aniulas du 
Museum d'Histoire Naturelle, 
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I from Chili, which one of us, M. I. Gcoft'roy St HJIaire, regard 
I te the tjpes of new genera. 

M. d'Orbigny conceives that we must cancel the two epeciee 
■of Coendon, admitted by some raamnialogists, as their differ- 
ences depend merely on the changes of their covering in suni- 
nier and in winter. 

Among the ungiilated animals, it is deserving of being re- 
tDarked, that our traveller met with only one species of tapir; 
and that of ihe small humpless camels of America, there are at 
leaat four distinct species, viz. the Jama and the alpaca, which 
are domesticated ; and (he guanaco and the vigogna, which have 
never been reduced to that state, and which refuse to couple 
with the two others. 
V The genus Ccrvus has supplied him with five species ; one irf 
llMlich (Cervus AiUisennis, d'Orb.), from the eastern declivity of 
* the Cordillera, is entirely new, and remarkable for having hair 
that can be broken like that of the musk-deer : aUo the elk, 
which belongs to the division of deer properly so called ; be- 
sides some others wanting to our collections, althaugb long since 
described by U' A Kara. 

With regard to the bovine tribe, using this word la its moat 
comprehensive sense, and extending it to all the ruminating 
animals with horns, it is worthy of remark, that M. d'Orbigny 
met with no species uufcnown to previous travellers. The genus 
Bos, therefore, which is so rich in the Old World, and particularly 
in Africa, is represented in America by three or-foiir species 
which do not range beyond the Gulf of Mexico. Our domes- 
tic ox, and also the horse, having been transported to South 
America shortly after its conquest, have propagated every where 
in an astonishing manner, and constitute one of the sources of 
the commercial wealth of the country. 

Finally, in the subclass of Didelphis, M. d'Orbigny has like- 
wise collected some new species of opossum, from which it ap- 
pears that this genua is found in all parts of the American 
continent. 

Upon the whole, one of the commissioners, M. J. Geoffroy St 
Hilaire, who, from his situation, is most familiar with the mam- 
miferous animals, believes that he may estimate the number of 
new species of raammifera; discovered by M. d'Orbigny at 
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forty-six,— a Dumber which must be admilted to be very (»nsi- 
derable, when we remember that the toial amount of these ani- 
maU, according to the moat complete catalogues, does oot exceed 
ISOO. But it is in the class of birds that science and our col- 
lections are still more indebted to M. d'Orbigny's expedition : 
the number even of new species is much too great for us to Ik 
able to enter into such details of them as we have done with the 
mammalia. 

The family of parakeets will be augmented by many beauti- 
ful species of parakeets properly so called, as well as the sub* 
genera Ara and Perrucha, 

Among the birds uf prey, besides magniSceut examples of the 
condor, or great vulture of the Andes, we have noticed some 
beautiful species of eagles. 

The tribe of climbers comprises two individuals of that su- 
perb species of aracari which we described for the first time in 
the report made to the Academy on the expedition of M, Eydoux, 
as well as uiany new woodpeckers, and a couroucou, remarkable 
for the beauty and richness of its plumage. 

But it is in the almost innumerable order of passerine birds 
tbat the greater portion of M. d'Orbigny's ornithological riches 
are to be placed, since his catalogue contains at least 500 species. 
Among these, M. Geoffrey regards as most deserving of notice, 
two new species of thrush with large claws (Megalonyx) ; a 
great number of fly-catchers, some of which are very remark- 
able ; the beautiful coq de roche of Peru, with red wings and a 
black tail, the female dull brownish red, but unfortunately 
without any part of the skeleton ; some very beautiful procnce ; 
new species of manakin, and of tangaraa, one of them the size of 
a crow, with a crest of three feathers, and of great brilliancy in 
its colours; a new species of phytotoma; many rare species of 
magpie, one of them altogether new; lastly, about fifty species 
of humming-birds, nearly a dozen of which were previously un- 
known, and five or six very rare in collections. Besides these, 
M. G. St Hilaire is of opinion that each of the following oug^t 
tci form, new genera: — A bird referable to the genus Ampelis 
of IfioDseus, remarkable for its beautiful and uniform greeo 
wlour a^ red bill ; another allied to the starling ; a third ap- 
IJfoacV^ certldat but remarkable for its lingular hook-shf 
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\ Ul ; lastly, three or four others from Patagonia and the Andes, 
vhich could not properlj be placed in any of the genera already 
tnstttuted. 

' The pigeon tribe will likewise be increased by ibe edditioa 
of many new species. 

The gallinaceous tribe will receive many important addi- 
tions i among others, the genera tinamou and tjnochonis, esta- 
blished by M. Eschscholtz on a species of bird sent by our tra- 
veller to the museum ; besides two new species with tridactylated 
feet, one from Patagonia, the other from the higher regions of 

tthe Andes, and which seem to admit of being formed into two 
^nera, which have accordingly been established by M. I. 
Geoffroy, under the name of Eudromia. Unfortunately, M. 
cTOrbigny, not being aware of the importance of possessing the 
■keleton, or, at least, the sternal apparatus of those birds inter- 
inediate between the pigeons and the gallinacese, has preserved 
nothing but their skins. This has likewise been the case with 
the hoazins and penelopes that he met with, so that their place 
in the series may yet be regarded as doubtful. 

The cursores appear to have furnished a less abundant bar- 
We may mention, however, a complete series at all ages 
I of nandou, a species of ostrich with three toes, illustrated by a 
Mutiful skeleton ; a fine example of the humphed kamicht ; 
hu well as a new species of agami, of phenicoptera or flamingo, 
f foulque, and of phalarope. 
Of the ^jalmipedes, M. d'Orbigny has collected in his travels 
renty-five species of the extensive genus Anas L. the greater 
part of which are unknown to naturalists. 

In general, the ornithological aspect of the' unexplored coun- 
tries of South America, presents nothing very peculiar. Only 
Kone or two species have been remarked which could be regarded 
hs identical with the birds of Europe. It may also be noticed, 
ibat M. d'Obigny figiired and coloured, with great care, while 
the specimens were yet fresh, the eyes and beaks of all the birds 
that he collected, as well as their eggs, and that he neglected no 
opportunity of observing their habits and periodical migrations. 
Among other facts, he remarked that the Ani is not the only 
bird which makes a nest common to many females, as he found 
^_~ a spedes of cuckoo, and a parakeet, which follow the same 
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practice. He also noticed that many birds build nests all the 
year; for eicample, gulls and goatsuckers. 

The class of reptiles appears not to have offered to M. d'Or- 
bigny nearly bo many subjects of observation as that of birds. 
Every where indeed it is much more restricted both in species 
and individuals. His catalogues do not extend beyond 119. 

From the inspection we have made uf them, we perceive that 
his collection contains several emydes or fresh-water tortoises, one 
of which seems to I)e quite new : also several land tortoises, of 
which the T. carhonaria of Spix was a desideratum to our col- 
lections. But there is no example of trionyx, or soft tortoise, none 
of which seem to exist in die great rivers of South America. M. 
d'Orbigny has, however, often met with the crocodile with bony 
eyelids. 

In the division of Saurian reptiles, he has observed many 
kinds of ameiva ; a species allied to the tropidulepis, or lizard 
with spiny scales; a second species of the genera doryphara 
and opluruss a new chalcidiii, which, on account of the ease with 
which its tail can be broken, the natives name acerilla, or steel 
serpent, and which they regard, no doubt erroneously, as very 
dangerous; and, lastly, two distinct species, which may form a 
generic group allied to Ecphimotes. 

In the division of Ophidians, some new species may likewise 
be remarked, but of this it is more ditficult to speak with as- 
surance. M. d'Orbigny has never met with aquatic serpents, 
which are so common in the Indian Seas; but he hai met with 
a species of Crotalus or rattle-snake, as far as the 27th degree 
south, becoming more common in the north, and some true 
vipers. Of the fifty-two species of serpents which he has col- 
lected, five or six only are poisonou%. 

The class of Amphibia, judging from what M, d'Orbigny has 
seen of it, is much poorer in those parts of America which he 
has examined, than that of reptiles. Indeed he has met with 
no examples, except an enormous toad, about a foot long, some 
new species of frog, and of hyla ; but no terrestrial or aquatic 
salamander, no siren, or other allied genera, which are so gene- 
rally distributed over North America. Neither did he observe 
ny kind of pipa, or coccilido. 

But he has been more fortunate in the class of Fishes, particu- 

rly fresh-water fishes, which were to be collected from all the 
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.tributaries of tlie I^a Plata, and from that river itself. He ob- 
served, liowever, but one species of Cyprinus, which affords so 
many in northern Europe, This genus seems Co be replaced in 
South America by that of the Siluri, only one of which, on 
the other hand, exists in Europe. Thus M. d'Orbigny t 
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twenty species in his catalogues, very va- 



■riable In form, and consequently exemplifying many of the ge- 
nera recently constructed. Some of them are of gigantic size, 
measuring two or three metres in length. The salmon arc like- 
wise numerous both in individuals and species, and many of 
them are no doubt new. The same may be said of a kind of 
mullet, of p^ch, lucio-pcrch, and blenny, which we have seen 
figured in his atlas. He nowhere observed any species of eel, 
which appear to be replaced by the Synbranchiae. He speaks 
of Clupese and Atherinie found in the Plata, at 100 leagues 
from its mouth ; of Plaice, in the Parana, at the distance of up- 
wards of 150 leagues from the sea ; and of a kind of Sole, 390 
leagues distant from the sea, on the frontiers of Paraguay. 

He observed a kind of Pastenagua, or armed fresh-water ray, 
and also a lamprey, in the rivers of Patagonia, but no sturgeon. 

Thus with the exception of salmon, which are pretty common 
in the South American rivers, the ichihyo logical physiognomy 
of these countries may be said to be more peculiar than that of 
the birds. 

The molluscous articulated animals which presented them- 
selves to M. d'Orbigny's observation, are not numerous ; the few 
genera which constitute that subtype being all pelagic or littoral, 
and our traveller, according to his instructions, exploring chiefly, 
or almost exclusively, the interior of the country. 

But his investigations have been carefully directed to such of 
the mollusca as inhabit fresh-water. Not that he has neglected 
to obseire, describe, and what is still better, to figure, the 
poulpes, the seches, the calmars, and marine shells which he met 
with in his passage from Europe to America, — from the eastern 
aide of the latter country to the western,— and finally, in his re- 
turn to Europe. Indeed we have noticed a considerable number 
of pteropodes, firoles, and of doris; a cancellariuus animal, re- 
markable for the absence of the respiratory tube, a fact well in- 
. dicated by the shell ; many natices, and cryptoslomEe, Sic. But 
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An Atiodmita living in perpendicular /tales. 
it 19 chiefly in the order P ul mo-branch if , in the class of Ceph» 
lidii, and in the family Submytillacefe, and likewise in the class 
of Acephalidii, that M. d'Orbigny has collected sheJlB, and made 
observations and drawings from the living subject, highly de- 
serving of attention. We now know that the genera Unio and 
Anodonia, both of them so rich in varied and remarkably formed 
ihells in the lakes and rivers of North America, are likewise very 
numerous in the tributaries of La Flata^ which flow down the 
eastern side of the Cordilleras in Paraguay. Among the most 
interesting, we have remarked a species of Aoodonta, the shell 
of which is formed like a lithodome muscle, or c^ a pholas, and 
which liccs placed perpendicularly in a hole, rising and descead- 
ing bv a peculiar kind of mechanism in the structure of the foot ; 
several true unios, provided with a respiratory tube still more 
developed than in the iridinia of the Nile ; lastly, certain species 
in which the hinge demonstrates, better than any specimen pre- 
viously in conchy I iological atllections, the passage of the geniis 
Castalia of Lamarck to the unios. 

When crossing the ocean, M, d'Orbigoy neglected no oppor- 
tunity that occurred to him of examining the biphores, diphyes, 
and beroes. While studying these, drawing and colouring 
them from living examples, he doubtless will have observed 
some new facts, or his observations will serve to complete what 
was imperfectly known ; and it is more than probable that he 
has found some new species which had escaped the researches of 
MM. dc Chamisso, Eschscholtz, Quoy, and Gaymard, to whom 
the science owes so many interesting facts. 

The same observations may be made respecting the medusa; 
or types of the radiated animals, which, as being pelagic, were 
necessarily more frequently presented lo M. d'Orbigny's obser- 
vations, than the echinidce, madrepores, polypiaria>, and zoophy- 
tarise, of which he has brought home but a small number, as 
these animals are more or less littoral, being usually found fixed 
to rocks. Indeed we have noticed a considerable number of 
medusK belonging to the genera Equorca, Geronya, Auretia, 
Chrysaoris, and Rhysostoma, drawn and coloured with sufficient 
oare to admit of being employed, in the absence of the animals 
themselves, which are so difficult to preserve, in illustrating a 
work which may benefit the science. 




Tlie Megatherium a Species of Armadiilo. Ml 

, -In fine, when we know thai M. d'Orbigny has observed C960 
species of animals, the amount of those contained in his cata- 
logues, which are prepared with a degree of care deserving of 
all confidence, it seems ju&t to conclude, that having visited, not 
in a cursory manner, but residing for a longer or shorter period 
in each, countries till then imperfectly or altogether unknown, 
the number of new species he has obtained must be very consi- 
derable, especially among the mammifcrte, birds, and hexapod 
insectii, as well as among fishes and frcsb-water shells. 

Before hearing the Report on Geology, which will be read by 
M. Cordier, we may add, that M. d'Orbigny did not neglect 
fossil organic bodies. Thus we have seen, with much interest, 
unquestionable examples of melania; from very old wat(?r depo- 
sits, as well as trilobites. We have noticed among the collec- 
tions only one ammonite, but no belemnito ; but in the tertiary 
and quaternary deposits, he found the remains of carnivorous 
and gnawing animals, which he supposes, perhaps rather hastily, 
to be dififerenl from those now existing. He has shewn us a 
coloured drawing of the half of an under jaw, still retain'mg the 
teeth, of a great species of Mastodon ; and lie had previously 
sent, some years before his return, a tibia and the molar teeth 
of that gigantic animal (Megatherium), which has been erro- 
neously conjectured to be a species of sloth, but which, in 
reality, is a true species of armadillo, about the size of a small 
elephant. The occurrence of these remains, it may be remarked, 
overturns the hypothesis of ]3uffon, that America had uever sup- 
ported animals of larger size than the tapir *. 

Description of Drawing of Machinery Jor Registering the Ta- 
riatJons of the Tide and Wind-^. By Charles Atherton, 
Civil Engineer ; Resident Engineer, Dean Bridge Works, 
Edinburgh. With a Plate. 

Upon the occurrence of extraordinary circumstances that oc- 
casionally attend the flow of the tide, causing it so far to depart 
from the ordinary course of nature, as to engage the particular 
attention of scientific observers, it is generally a subject of deep 
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regret that satisfactory evidence cannot be obtained of ibe peculiar 
combination and changes of circumstances which preceded and 
gave rise to such remarkable events. 

It is peculiar to euch events, that, not being subject to perio- 
dical recurrenCt, they cannot possibly be foreseen ; and, similar 
to the progress of a disease, its approach is only known sub- 
sequent to the period at which the creating causes commenced 
their operation, whereby the vigilance of practical observers is 
rendered abortive, the result of their labour being merely a 
minute historical record of facts, conveying such an insufficient 
account of the circumstances from which those facts resulted, as 
to give but little aid to the genuine advancement of si 

The mode usually adopted of registering natural phet 
consists of noting down the slate of things at particular periods 
of the day, best suiting the general convenience of the observer. 
Were the changes of natural phenomena subject to periodical 
occurrence, this system, diligently attended to, may be suffi- 
ciently satisfactory ; but, in the existing state of nature, nume- 
rous circumstances, deeply involved in the production of subse- 
quent remarkable events, pass unheeded. 

For instance ; the wind is frequently known to blow from all 
pointsof the compass in the space of a few hours. This must ne- 
cessarily create strange atmospherical disturbances in some shape 
or other; and yet, should it happen during the night, or if the 
attention of a recorder of atmospherical changes be otherwise 
demanded for a few hours, the event would not appear upon his 
record, which omission would probably lead to false conclusions 
as to the origin of a subsequent matter of investigation. Thus 
the laborious researches and happy conclusions of theoretical 
speculators may frequently be condemned as useless, upon the 
fallacious testimony of pretended practical observations. 

Natural phenomena are so constantly in action, and subject to 
such incessant fluctuations, that the most persevering diligence 
of man is scarcely competent to furnish data sufficiently com- 
plete to form the basis for a standard rule, or test the truth or 
fallacy of theoretical deductions. 
The numerous difficulties attending the present system of re- 
xjrd, and the objections to which it is liable, are too evident to 
^uire further remarks in order to shew the comparative odvao* 
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regiatering the Variations of the Tide and Wind. 

UgCB that would result from the constant operation of a self-act- 
ing machine, suconstructed as to furnish the data required in that 
interesting branch of science connected with the motions of the 
tide. 

- 1 now proceed to describe the mechanism represented in the 
accompanying drawing. 

The general principle of the machine is such, that a circular 
dial being fixed to the axle of a clock, revolves with a uniform 
motion once in twenty-four hours ; a pencil is also moved verti- 
cally up and down by the rise and fall of the tide ; which com- 
bined motions of the dial and pencil trace a curve upon the face 
of the dial, whereby the height of the tide, at any particular pe- 
riod of time, may be ascertained, also tlie time of high and low 
water, and the variable rate of ascent and descent. 

The direction of the wind is indicated by a circular dial fixed 
horizontally to the vertical axis of a wind-vane. And, by means 
of the clock, a pencil is made to move uniformly, at a given rate, 
from the centre of the dial towards the circumference, so that if 
the wind remain stationary upon any point of the compa&s, the 
mark traced by the pencU will be a straight line, radiating from 
the centre of the dial ; but if the wind be clianging, the dial 
will revolve, and the combined motions of the dial and pencil 
will trace out a curve by which the direction of the wind at any 
particular period of time will be indicated. 

Fig. 1. PI. III. represents the general elevation of the machine. 
It need not necessarily be formed as here represented, it being 
merely required that the weather-vane be properly elevated to be 
freely acted upon by all winds. 

Fig. 2. represents the interior construction of the machine. 
A is a case inclosing a strong clock, which causes the dial-plate 
BC, fixed to its shaft, to revolve once in twenty-four hours. Dis 
a large air-tight vessel, which, floating on the surface of the wa- 
ter, ascends and descends agreeably to the rise and fall of the 
tide, and thereby causes the wheel EF to revolve. G is a small 
pinion fixed to the axle of the wheel, and working into the rack 
HK, to which the ]>encil L is fixed. By this construction the 
pencil will be moved vertically up and down agreeably to the 
rise and fall of the tide, and as the circular dial-plate, fixed to 
tlie shaft of the clock is turned round, the pencil will trace out 
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Mr Athwion's De*cr^lion of Machinery Jbr 
a curTa line upoii the face of ihe dial M represents the st 
of the wind-vane, to which the wind-dial NO is fixed. A 
is cut upon the shaft of the clock, which is supposed to ti 
round once in tweniy-four hours, and the pencil P being 
ried by an arm projecting from the nut Q, nicely 6tted to the 
screw and shaft of the clock, it follows that, in the course of 
twenty-four hours, the jjencil is tnoved through a space equal to 
the distance between two threads of the screw, and then 
eonslantly nioves at a uniform rale from the centre of thewil 
dial N O towards the circumference ; whilst, at the same 
the variation of the wind causes the dial to revolve, by 
combined motions a curve-line will be traced upon the face 
the wind-dial. 

In order to make the wind-vane point steadily to the true 
rection of the wind, and not subject to the coostant vibrali( 
and occasional pirouettes to which vanes, wanting some regulatji 
contrivance, are generally subject, a finely pitched wheel R 
is fixed to the vane-shaft, which wheel, working into the pii 
T V, causes fans to revolve in the close-box W, filled with fli 
The resistance thus opposed to any sudden and violent 
of the fans, will cause the vane to move steadily. But the 
usiance to the fans, when moving in the fluid with a slow stej 
motion, will be so small as not to affect, in any sensible degi 
the trutli with which the vane would indicate the direction of tl 
wind. 

Fig. 8. is a view of the face of the machine, the pannel being 
removed. The letters on fig. 3 are placed agreeably to fig. 2, 

Fig. 4, represents the face of the tide-dial, with a suppo! 
tidal curve traced upon it, in half a lunation, or in the intei 
between the new and full moon. In practice, the dial 
posed to be 3 feet in diameter, and the rise of an ordinary 
spring-tide from low to high water mark 20 feet, which lineal 
motion, being reduced by the wheel and pinion turned by the 
float, is here arranged so as to move the pencil through the ! 
of 10 inches. Therefore, as the tide rises or falls 1 foot, 
pencil would ascend or descend ^ inch. At each time of tidt 

Tve will form a vertex. If we wish to determine ihe tii 
I or low water for any particular tide, we have to dra' 
ght line from the centre of the dial, through the corres] 
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ii^ vertex of the tidal curve, and produce the line to tlie hour- 
circle ; the poiDt at which it cuts the hour-circle will indicate the 
time required. The state of tide at any particular time of a gi- 
ven day, is determined by drawing a line from the centre of the 
dial, to the point in the hour-circle corresponding to the ^ven 
time, and measuring at what distance frum the centre it cuts the 
tidal curve for that day. 

The ordinary course of nature will produce uniformity in the 
contour of the curves described, but any extraordinary occur- 
rence will be strikingly indicated by a corresponding distortion. 

For instance, suppose the face represented in Fig. i, to have 
been fixed to the dial-plate on the Ist day of a particular month, 
we observe, that during nine days the curve follows a general 
law, shewing that nothing extraordinary happened ; but we find 
that, on the 10th day of the month, the tide rose 4 feet 6 inches 
higher than was to be expected from the ordinary course of na- 
tiye, attained high water at S3 minutes paat eight in the even- 
ing, remained 57 minutes at its highest elevation, and then de- 
scended 8 feet in the course of SO minutes ; the subsequent low 
tide appears to have taken place at S minutes past three in the 
morning of the llih, and fell 1 foot 9 inches below what waa to 
be expected ; and similarly, other extraordinary circumstances 
would be indicated by a corresponding extraordinary feature ia 
the contour of the tidal curve. 

Fig. B. represents a face supposed to bo taken from the wind, 
dial. To determine the direction of the wind at any particular 
period, take a distance upon the scale {measuring from the cen- 
tre) corrcBponding to the given time, and with that distance, as 
a radius, describe a circle about the centre of the face. The in- 
tersection of the circle with the wind-curve, will indicate the 
point of the compass from which the wind blew at tlie given 
time. As long as the wind blows steadily with a gentle breeze, 
the fans placed in the box W will effectualiy prevent any violent 
agitation from affecting tlie vane, and consequently the pencil 
will describe a clear line. But it is intended, that If the wind 
blow with regularity and considerable force, the vane may be 
slightly agitated, in order that violent winds may be indicated 
by some remarkable feature upon the wind dial-face, shewing us, 
after considerable experience and observation of the action of 
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Regiatrring the Variations of the Tide and Wind. 
the machine, under what appellation the wind that blew at any 
particular period may be classed, together with the point of the 
compass from which it blew. Thus, for instance, supposing the 
wind dial-face, represented in Fig. 6, to have been applied on ihc 
1st day of a particular month, we God that during the 1st, 
Sd, and until midday of the 3d, the wind gradually veered from 
N. to N.E. by E., when it commenced a strong breeze, which 
continued till about six o'clock in the evening of the 7th. The 
wind then rapidly turned to the \., from which quarter it blew 
furiously until about six o'clock p. h. of the 10th. It then sub- 
sided, and gradually veered by the W. to the S. and S.E., and 
about midnight on the 14th, blew hard from the S., and so con- 
tinued till midday on the IGth, and so on. Thus, the direction 
of the wind, at any particuliar period, would be indicated with 
precision, and it is expected that the appearances on the face 
would enable us, after having experienced the action of the ma- 
chine, to form- a toler^ly correct idea of the simultaneous state 
of the wind. 

In the construction of the machine, various particulars must 
be well attended to. For instance, the float will require to act 
upon a surface of water undisturbed by the waves of the sea, to 
secure which, the space for the float's action should be enclosed, 
the water having ingress and egress tluowgh a small aperture ; 
the aperture will be amply large, if its area be one square inch 
for each superficial foot of water surface that ihe enclosed space 
contains. The dial-faces may be formed of thick while paper, 
made for the purpose, and kept with the required figures and 
divisions of the circle ready printed upon them fit for use. A 
fresh face may be placed upon each dial plate once per monib, 
or at such other regular periods as from experience may be found 
more convenient. The date should always be marked upon a 
new face upon its being fixed to the dial-plate, and the old faces 
carefully preserved. On the tide dial-faces, midday is denoted 
by the letter M, to distinguish it from midnight. 

The small tubes which contain the markers, are so contrived, 

that a small slip of prepared black lead is forced with a gentle 

pressure against the face of the dial, by a slight wire spiral 

iring enclosed in the tube, whereby a constant point is kept 

3. Experience of the practical operation of the machiiwr . 




Mr Robison on making Screw Taps and Dies. 3l7 
would doubtless suggest numerous improvements in the detail, 
especially as concerns the size of the dials and the motion of the 
pencils, which pariicuiars will depend upon the nature of the 
investigations we may desire to make. It is, however, hoped, 
that the foregoing drawings will make the nature and constmo 
tion of the machine perfectly intelligible. 



Description and Drawings of an Improved Method of Making 
Screw Taps and Dies* By John Rouison, Esq. See. R. S. E. 
'and M. S. A. In a Letter to the Secretary. 



Dear Sie,— In reply to your inquiries regarding the method 
of making Screw Taps and Dies, which I mentioned at a meet- 
ing of the Society of Arts about two years ago, I now beg leave 
to offer the following detailed description of them. 

'\st. Of the Tap, — I propose that this should be made half 
round, as it will be found that a tap formed in this way will cut 
a full clear thread, {even if it may be of a sharp pitch,) with- 
out making up any part of it by the burr, as is almost univer- 
sally the case, when blunt-edged or grooved taps are used. 

It has sometimes been objected to me by persons who had 
not seen half-round taps in use, that, from their containing less 
substance than the common forms do, they musf be very liable 
to be broken by the strain required to turn them in the work. 
It is proved, however, by experience, that the strain in their case 
is so much smaller than usual, that there is even less chance of 
breaking them than the stouter ones. Workmen are aware 
that a half-round opening bit makes a better hole, and cuts 
fastcr-than a five-sided one, and yel that it requires less force 
to use it. 

The method I recommend for constructing such taps, is to 
begin by making the screwed part cylindric, or of equal diame- 
ter up to the point; then to turn off five or ax turns of the 
thread from the point, leaving just a faint trace of the bottom 
of the thread. This portion of the tap then serves as a gauge for 
the size of the hole to be tapped, and as a guide for entering the 
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Mr RobiBon tm making Screw Taps and Dies. 
tap fairly into tbe work. The rest of the thread, from this bare 
portion to within a few threads of the upper end of the tap, 
J have the angle turned off, beginning by removing nearly 
the whole of it, and taking less and less as the other end is ap- 
proached, where five or six turns of the thread should be left 
entire. When this has been done, then one aide of the tap should 
be 6led or ground away, giving nearly the form of a half-round 
opening bit. 

Sid, Of the Dies. — It appears to me, that these should \x 
made so as to have only one or two cutting points, instead of the 
multiplicity presented in the constructions usually adopted, With 
this view, I form one of the dies so as to act merely as a guide, 
and the other die to cut by one or two threads only. The figure 
is a representation 
of dies made in this 
way. The die A 
has the thread filed 
. away at a a, so as 
to admit the boll 
which is to be 
I screwed, ta apply 
itself solidity to the cavity; while in the die B, so much of the 
thread is cut out as to leave only about two turns. The die b 
may be whetted when its cutting edge becomes blunt, by being 
ground in tbe direction of the dotted line d ; and as the tap is 
likewise susceptible of being kept in a sharp cutting state, il 
must be the fault of the workmen if as clean threads be nni 
produced by these means, as can be made by the chasing tool 
in the turning lathe, and with the advantage of not being liable 
to be irregular in pitch or diameter. 

As few operations recur more frequently in practical mechanics, 
than the making of screws, any thing which facilitates this opera- 
tion, or which enables workmen to produce better work at ihc 
same expense of time and trouble, is deserving of examination. I 
hope, therefore, that such members of the Society of Arts as ma) 
have the means of testing the accuracy of what I have stated above, 
will think it right to do so, and to communicate to the Society the 
result of their trials. In alt the cases which have come within my 
own knowledge, the trial has been very successful. I have had a 
most favourable report from the persons concerned in erecting the 
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beautiful printing machinery used in the Bank of Ireland, and 
in this city the plan has been found useful in making up 
gas-fittings, and even in such heavy work as screwing the 
shoulders and the nuts of the axles of carriages. 

On JindUng ike Dew-point, S^c, from t/te Cold induced by the 
Evaporation of IVater. By H. Meikle, Esq. Commu- 
nicated by the Author. 

I MIGHT have felt a little flattered by the approbation which 
the ingenious author of the article Vol. xvH. page 330, of this 
Journal, has bestowed on my scheme for finding the dew-point, 
had he not coupled it with a weighty charge of error. To ren- 
der this " apparent," he brings forirfard an " example" in which 
air at the high temperature of 114" is to be " absolutely dry," 
and the dew-point " infinitely low ;" though the slightest reflec- 
tion might have satisfied him that neither this far-fetched ex- 
ample, nor any thing at all approaching to it, can ever occur. 
I have always maintained, and that gentleman admits, that con- 
fined air can never be absolutely dry if the vessel at same time 
contain the bulb of a thermometer having a wet covering. Un- 
confined air again is never found absolutely dry, and more espe- 
cially at a temperature so very high as 114"; for, in such a case, 
I should think it rare for the dew-point to go even so low as 
60°, in place of descending infinitely low. Indeed, I do not 
recollect of a case of any sort Ijeing recorded, in which the ex- 
ternal air in a state of free circulation did not ctmtain more 
than a. fourth of the whole moisture required for complete satu- 
ration at the actual temperature. It is therefore no disparage- 
ment to the graphic scheme that it does not embrace an extreme 
and imaginary case with air absolutely dry. Should it fortu- 
nately turn out to have no other fault, it will fully answer my 
expectation i for, in proposing that method, I distinctly went 
on the supposition that it might require some amendment, and 
I therefore accompanied it with suggestions for remedies, should 
such be found necessary. These, our author might have seen, 
were capable of modifying the results very considerably. 

My design in bringing forward the hyperbola was not to give 
a geometrical construction for finding the dew-point, but pro- 



980 Mr Meikle o« finding the Dae-point, ^c. 

fessedly to shew the prubability of a combination of lines being 
found which should serve for the con sli action of a convenienl 
practical scale ; and from delineating two pretty large hyperlw- 
las, I find that, by making the distances of the parallels for de- 
grees of tempemture to decrease a Utile in the lower part of tlie 
figure, the results everywhere come very near those of the table, 
except in a few cases which, like the above example, can never 
occnr. I have also found that straight lines might be used in 
place of the hyperbolas, by making the divisions for degrees of 
temperature to decrease both ways from the 54th degree ; and 
that by putting a curve, which would need to be one of double 
curvature, in place of ihe asymptote, straight lines with almost 
equal divisions might lie got to answer in place of hyperbolas. 
Btit perhaps a medium between these different constructions 
would be the preferable one ; namely, to curve slightly all the 
lines but the parallels of temperature, and to use intervals some- 
what unequal between the latter. It is evident that if any son 
of curves were substituted for these parallels, a straight line or 
ruler would not be sufficient to lay across this scheme; but 
where a ruler is not at hand, its place may be very well supplied 
by stretching a fine thread. 

The author of the article above quoted seems to have laid 
hold of very apocryphal authorities for ihe specific heat of air 
varying as the square root of the pressure. As for the experi- 
ments of Desormes and Clement, to which he alludes, I do not 
see how they warrant any thing of the sort. These distin- 
guished chemists having inclosed air in a glass globe, placed it 
in an empty trough, which they nest filled with hot water, and 
assumed that the specific heat of the air was exactly proporlion- 
a! to the time which it and the globe took to acquire the same 
temperature with the water; whereas, for aught that is known 
to the contrary, the specific heat might follow some other power 
or root, or some very complex function of the time. Nor do 
they make any allowance for the share which the mass or mat- 
ter of this globe, which far exceeded that of the included air, 
had in protracting the time ; or for the different mobilities, and 
onsequently different conducting powers of different gases, or 
F the same gas at different pressures. Thus, when the globe 
as fiiled with hydrogen, it was probably from the extreme mo- 
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Jity, and consequently great conducting power, of tliat gaa, 
that the time of its attaining the temperature of the hot water 
was scarcely two-tiiirds of that in the case of air; and it is as 
natural to think that, when 6lled with carbonic acid, it waa the 
more sluggish motions of that gas which rendered the time one- 
half longer than in the case of air ; for the experiments of Mr 
Haycraft, wliieli are free from all such objections, shew that, 
under equal volumes and pressures, the .specific heals of the dif- 
ferent gases are equal. If, therefore, the experiments of De- 
sormes and Clement are so very erroneous for comparing the 
specific heats of different gases, wjiy should we put any confi- 
dence in them for that of the same gas under different pressures, 
especially when the effect of so bad a conductor as the mass of 
the glass globe is totally overlooked P and as for their " corro- 
borating the law theoretically deduced by Laplace," it may be 
sufficient to observe, that Laplace himself, shortly after framing 
this law, virtually repealed it by enacting a very different one 
in its stead, which may be seen in the Mecanique Celeste, livre xii- 
chap, 3. Both are remarkable for being quite incompatible 
with the principles from which they profess to be deduced, 
and are therefore to be regarded rather as laws prescribed to 
nature than deduced from it. 

Our autlior is quite mistaken in hia attempt to clear Dr Lard- 
ner from teaching that the sun aids in coohog a moist body ; 
because in his Treatise on Heat, page 241, it is distinctly stated, 
along with a most learned rationale of the phenomenon, that 
while the wet thermometer exposed to the sun is falling rapidly, 
another thermometer placed near it in the shade is stationary. 
But though this had not been mentioned, the precisely parallel 
case of cooling wine in the sun for want of ice, as described on 
page 245, shews clearly that such cold was intended to be real 
and not relative to a dry thermometer heated in the sun, as the 
other gentleman supposes; for surely no one would seriously 
consider wine cooled by having its temperature actually raised 
from 66° to 74°, as this other gentleman says he found his wet 
thermometer to be when exposed in the sun. I cannot there- 
fore conceive how any other moaning can be attached to such 
passages, than that the sun aids in the production of the cold, 
. otherwise, of what use was it to recognise the sun at alt in the 
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affair, any more than the moon or the pleiades? Bat whenl 
wrote the note, page 107, vol. xvii. of this Journal, 1 didao 
from memory, not having the Treatise on Heat by me at the 
time. It will, however, be seen that I have not misrepresented 
the matter, tliough it is not stated precisely in Dr Lardner's 
own words. 



Obaervationa on the Liverpool and Manchester Railway.* By 
Mr David Stevenson, Edinburgh. With two Plates. Com- 
municated by the Author. 

The improvement of Railway communication is now a sub- 
ject of so much importance, that any observations relative to the 
construction of railways, or tlie best mode of conducting trafBc 
on them, especially such as are elicited in the course of practi- 
cal trials, will generally meet with some share of public atten- 
tion. I, therefore, venture to address to this Society a lew ob- 
servations upon the Liverpool and Manchester Railway, the 
most remarkable work of the kind hitherto executed, both as re- 
gards the railway itself, and the means of traffic employed on it. 
These observations occurred to me during a late professional 
engagement on that work under Mr Mackenzie of Liverpool ; 
and though I do not think it necessary to give a lengthened 
account of the railway, I trust some of the facts which I have 
collected will be found suEficiently interesting to excuse me for 
having brouglit them under the notice of the Society. 

The Liverpool and Manchester Railway was opened on the 
15th of September i830. Its formation and construction, includ- 
ing the erection of lodges, depots, and offices, is said to have cost 
about one million Sterling^ or at the rale of L, 33,300 per mile ; 
but as much of the work was not done bv contract, this railway 
cannot be taken as a criterion of (he expense of operations of 
this nature, which now are executed at a much lower rate. 

The whole length of the main line is thirty miles. It forms a 

double way composed of four single tracks of r^ls, having several 

branches to towns and collieries on either side. These blanches, 

' most instances, consist of only a single way, with passing 

aces. Connected with the main line, there are many works of 

iportance and interest, including three tunnels, sixty-thn 

• Bead before llie Swiet}' of Arts for S<Hjtland, 26th February 183 
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Liverpool and Manchtsler Railway. 
bridges, and several cuttings and embankments of great extent. 
The drainage of Chatt Moss, and the conveyance of tlie Railway 
over that bleak and uncultivated tract of country, are also par- 
ticularly worthy of notice ; but as accounts of these works have 
already been made public, I shall not farther notice them. 

Excepting at Whiston and Sutton Inclined-planes, where the 
inclination is at the rate of one foot perpendicular to ninety-six 
horizontal, there is no part of the Liverpool and Manchester 
Railway, more than one in 880; and the curves in no instance 
deviate from the straight line more than four inches in the chain, 
or 66 feet. The inclination of one in 880 is hardly felt by the 
locomotive engines, and the curves are so gentle as to affect their 
progress very little. But the inclines of one in 96 on the main 
line, and several of the curves on the branch lines, prove formida- 
ble impediments, by diminishing the speed of the engines, and 
occasionally causing them to stop- The distance between the riuls 
forming the tracks is 4 feet 8^ inches, and the distance between 
the two railroads or ways is the same. The rails, as shewn in 
Plate IV. fig. 7, are of that form technically called Jish-beUied 
edge rails; they are made of malleable iron, in lengths of 15 
feel, and weigh at the rate of 35 lb. to the yard. They measure 
9, inches in breadth at the top, 2| inches in depth at the chair, 
andS^ inches in the middle. It is worthy of remark, that, when 
these rails break, the fracture is generally a few inches from the 
part resting in the chair, and never in the thick part of the rail, 
between the points of support, which has led to the adoption of 
the parallel rail shewn in Fig. 8, in all cases of repair. This 
rail weighs at the rate of 40 lb. to the lineal yard. At every 
three feet the rails rest in a cast-iron chair, which, including 
keys and spikes, weighs about l(i lb. The chairs rest upon 
stone blocks in the cuttings where the ground is solid, and 
upon wooden sleepers on the embankments, as shewn in Plate 
V. The resting blocks contain 4 cubic feet of stone ; two 
holes, 6 inches in depth and 1 ^ inches in diameter, are drilled 
in them, and into these, oak treenails are driven, to which the 
chairs arc spiked. The manner of fixing the chair will be best 
understood by a reference to Plate IV. Fig. 1 is an elevation, 
in which a is the chair, b the rail, and c the steel wedge or key 
with which it is fixed. The lateral motion of the rail is pre- 
vented l)v this wedge, while the recess in the chair, and cor- 
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Tub^tmAXvig Jcather in the rail, obviate any tendency it may 
have to rise from its seat. Fig. S is a plan of the chair in which 
the rail is not shewn. Fig. 3 is an end view, in which a repre- 
senls the chair, e the spike for fixing it to the treenail, A the tree- 
nail itself, and d part of the Etonc block. The sleepers are of 
oak or larch, and contain about 1 j cubic foot of limber ; they 
measure from 9 to 10 feet in length, and being laid across the 
road, each sleeper gives support to Ixith rails. When sleepers 
are used, a seat is cut in them for the chair, which is simply 
spiked down to them. A piece of cloth or felt dipped in pitch 
is generally interposed between the chair and the stone blocks 
to make the seat more solid. The blocks occasionally split when 
the treenails are not driven home with care, but the sleepers are 
most frequently in want of repair and renewal. 

The repair and keeping of the way was this year (1834) let 
by contract for L. 6000, being at the rale of L. 200 per mile. 
The contractor furnishes labour, chairs, keys, and spikes, while 
the Railway Company furnish rails, blocks, and sleepers. Tliey 
calculate upon having to renew one chair per mile per day, 
and L. ISO per annum is taken as the ouday for keys and 
spikes. The workmen employed in repairing the rails, and 
keeping the road in order, are called plate-layers, and the tear 
and wear is so great, that there is constant employment found 
for three men on every mile of the railway. The ballasting, 
in which the blocks and sleepers are embedded, consists of sand 
and broken atone, and forms a stratum of two feet in thickness. 

The Railway Company have had thirty-two locomotive car- 
riages made, five or six of which are now out of use, and many 
of those at present on the road have been almost totally renewed. 
These carriages are all numbered and named. No. 1 is called 
the " Rocket." This engine was made by Messrs Stephenson the 
engineers, and is that which did them so much honour in carry- 
ing off the prize of L. 500, given by the Directors of the Livei^ 
pool and Manchester Railway for the best locomotive carriage.* 
It has been little used, and is still in good repair. 

" The personB who competed fnr tliis prize were,: — 

Brtithwaile anil Ericsaon, of Lundon, whose carri^^ the 

" Novelty" weighed . . 2 15 

T. Hackworth, Darlington, " Sana I'areii," - 4 8 8 

in. StephenEon, Newcastle, " Racliet," 
T, Burstatl, Edinburgh, "Persevei'antc," 
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Lilferpool and MancluHtr Railway. 

The locomotive carriage used at present on the railway are 
of thiee kinds, and are ealled train, Ifiggage, and bank engines. 
The train engines average about thirty horses' power. They 
weigh about eight tons, and cost about L. 900. The luggage 
engines are in general thirty-five horses' power, and weigh about 
nine tons. Theycost about L. 1000. There areonly two bank 
engines, the " Goliah" and the " Samson," which are used for 
assisting the trains with passengers and luggage up the inclined 
planes at Whiston and Sutton. They are about fifty horses' 
power, weigh about twelve tons, and cost about L. 1100. The 
cylinders of these different engines measure from eleven to four- 
teen inches in diameter, and the length of stroke varies from six- 
teen to twenty inches. The carriages used for conveying water 
and fuel for ihe engines are called tenders; they have four 
wheels, and are yoked behind the engines. They average when 
loaded about four tons weight, and cost about L. 150 each. 

The technical names applied to the different pans of these 
engines, will be understood by referring to ihe letters In Plate 
v., which is a view of one of Messrs Stephenson's patent lo- 
comotive engines of forty horses' power. In this Plate, letter a 
is \he Jire-box, 6 the boiler, c the smoke-box, d Xhe_fun7tel,f\he 
cap, which is made of copper, and contains the end of the steam- 
lube communicating with the cylinders, g the man-hole, h the 
Jire-door, m the framing, h the wheeln, and ?i the aj-lea. 
Figs. 4 and 5 of Plate IV. shew the principle on which the boil- 
ers are constructed, which is simple, and at the same time very 
efRcient. For this invention, it is believed the Railway Com- 
pany are indebted to their treasurer Mr Booth. The bhelt or 
outside coating of these boilers consists of sheet-iron, half an 
inch in thickness. Brass tubes, one-eighth of an inch in thick- 
ness, and from one to three inches in diameter, are rlvetled or 
fixed into the end plales of the boiler, and being open at both 
extremities, allow the fire to pass freely through them, as repre- 
sented by the arrows in Fig. 4, which is a longitudinal section. 
By this means a great surface of the water contained in the 
boiler and surrounding the tubes is exposed to the heat, and 
the steam is more quickly generated than in the common boilers. 
Fig. 5 is a cross section of the boiler, shewing the brass tubes 
at letter i. Fig. 6 is an enlarged view, showing the method of 
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rivetting or fixing the tubes. In this view, letter I re[»?sents 
the end plate of the boiler, m the end of one of the brass tubes, 
and n is a steel ring, about one-eighth of an inch in thickness, one 
incli in breadth, and slightly tapered. This ring is driven inui 
the brass tube,.Bner it is fitted into the boiler plate, by which 
means the lube is wedged against the plate, and thereby ren- 
dered water and steam tight. The tubes are proved by ineaos 
of a water pressure of 50 lb. on the square inch, and, notwith- 
standing this, they frequently burst. When this accident hap- 
pens, [he engineer stops both ends of the broken tube with 
wooden plugs. The mechanics connected with the railway pre- 
fer tile large tubes of three inches bore to the small ones, which 
are more apt to get choked with soot and ashes. The builers 
are generally seven feet long, and four feet in diameter, and con- 
tain about seventy or eighty of thesmdil-sized tubes. Round the 
boiler there is a ^^^^ or casing of one half inch deal limber, fix- 
ed with iron hoops, as shewn in Plate V., which being a nun- 
conductor, prevents the radiation of heat, and greatly facilitates 
the generation of steam, especially in frost, or in a damp slate of 
the atmosphere. Tho time required for getting up the steam, 
even in the most improved boilers, is generally above an hour, 
when every thing is in a cold stale." The Act of Parliament, 
in consequence of the smoke raised by pit coed, enforces the ex- 
elusive use of coke, which increases the expense of fuel about 
40 per cent. 

The cylinders are faorieontal in all the locomotive carriages, 
with the exception of two, in which they are vertical, and these 
are not found to answer so well, and require more repair ; the 
cause of which may be satisfactorily explained in the following 
manner: — When the cylinders are vertical, the machinery can- 
not yield to the up-and-down motion of the piston rod, and has 
consequently to bear the whole shock ; while, on the other hand, 
when the cylinders are placed hori7X)n tally, the motion of the 
{ustoo tends to impel the carriage along the rails, by which the 
shock is deadened, and has not so injurious an eSect upon the 



* A meinher of the Society having mentianed, that on the Glasgow sn<1 
GBmkick Bulvaj, the steam is raUed in twentj niinutes, I think it oecea- 
U17 to remark, that the time stated In ihe text is dated from the fimt ap- 
plicatloii of heat to the fuel, and is the result of many ohsefFations made bi 
me while at Liverpool. 
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machinery. The objection to horizontal nylindere, founded up- 
on the more rapid abrasion of the lower side of the piston. by 
the effect of gravity, is not found to have much force in practice. 
In some carriages the piston rods are connected to the outside 
of the two fore-wheels, but iu the improved engines they are 
connected to cranks on the asle of the carriage, in which case 
the cylinders are placed below the boiler, and are quite hid 
from view, as in Plate V. On these engines also the wheels 
themselves are connected by rods, by which means the moving 
power is applied to four wheels instead of two, which doubles the 
adhesion of the carriage to the rails. The cross-head at the end of 
the piston rod, working in a slide, produces ihe parallel motion. 
I may add, that some experiments were made on the Liverpool 
and Manchester Railway with Lord liundonaid's rotatory en- 
gine', which were of so favourable a nature, as to induce the 
Railway Company to construct a locomotive carriage on that 
principle. I have not, however, heard whether their efforts to in- 
troduce the rotatory system have proved successful. 

The Jtre-box, as in Plate V. letter o, consists of a double 
casing of metal, with an intervening space of about 4 inches. 
This space is filled with water, and has a free communication 
with the boiler, of which it may be said to form a part. It has 
a grated or ribbed bottom for holding the fuel, about nine square 
feet in surface. The smoke-box at letter c and ihejiitinel at d 
are made of iron, and are indispensable for catching the dust 
and embers blown through tlic lubes, carrying off the smoke and 
steam, and causing a draught for the combustion of the fuel. 
In the improved engines, the waste steam is ingeniously blown 
into the tender, and heats the water for the supply of the boiler. 
The framing in some instances is made of cast-iron, but more 
generally of wood. It rests upon the axles, and supports all the 
machinery, together with the boiler and its accompaniments. 
Connected with it also are the springs for rendering the motion 
as smooth as possible for the machinery. The carriages have 
generally four wheels ; the " Atlas," however, and some others 
have six. In some carnages all the wheels are of the same size, 
and about five feet in diameter, while others have one smaller 
pair of wheels about four feet in diameter, Tho naves and 
I nms are of cast-iron, and the spokes and tires of malleable 
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iron. Sometimes, however, ihe greater part of the wheels, like 

the framing, is made of wood. 

It was lately suggested, as an improvement on locomotive car- 
riages, to work the engines more slowly, and to produce the same 
or a greater speed by increasing the size of the wheels. Wheels 
of six feet in diameter were accordingly applied to one of the 
engines, but were found to produce an unsteady motion, and so 
greatly to increase the liability of the carriage to start off the 
rails or break down, that they were immediately discontinued. 
The Railway Company at present allow no wheels more than 
five feet in diameter to be used on the line. The greatest speed 
which the engines have been able to attain on a level, is sixty 
miles per hour, without a load. The Planet engine with her 
tender went from Liverpool to Manchester in forty-five minutes ! 
being at the astonishing rate of forty miles per hour, including 
time lost in stoppages and ascending the inclined plane. 

During wet weather the engine wheels are found to adhere 
better to the rails than in dry weather, but if the rails are only 
damp or greasy, the wheels have a tendency to slide Instead of 
rolling, and the carriages then have considerable difficulty in 
dragging along their loads. According to Mr Booth's experi- 
ments, the adhesion of the wheels, in the most unfavourable stale 
of the rails, is equal to one-twentieth of the weight supported 
by them. During frost, a loaded waggon is generally placed 
before the engine to rub off any ice or hoarfrost that may adhere 
to the rails. After the steam is thrown off, and the break or 
drag applied, in order to stop the trains, the time that elapses 
before they cease to move, is generally from 40 to 60 seconds, 
but this depends entirely on the state of the rails, and the rate 
at which the carriages are moving. 

There are generally eight or ten engines at work on the Hue, 
each of which makes four trips a-day between Liverpool and 
Manchester, and on coming in at night the steam is blown off, 
and the machinary is thoroughly cleaned. At each end of the 
line the company have a depot, consisting of sheds, where the 
engines are repaired at the sight of an overseer or manager, and 
it is not a little remarkable that ^00 men are employed in keep- 
ing these engines in good order. The carriages are daily in 
want of some small repair, but they generally run about eight 
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months before receiving a renewal, or thonmgli repair. The 
" Vulcan," a train engine, ran no less tHon 47,000 miles before 
it required to be taken into the slied for repairs, and the " Fire- 
fly" ran 50,000 miles. I have never seen any correct account of 
the work done by the several engines, or the repairs made on 
them. According, however, to the Railway Company's reports, 
the expenditure comiected with locomotive power, exclusively of 
outlay for new engines, amounts to the extraordinary sum of 
about L. 28,000 per annum. On visiting the Stockton and 
Darlington Hailway in the month of November last, I learned, 
through the kindness of Messrs I*ease, the promoters of this un- 
dertaking, that the engines running on that railway very seldom 
required repair; although in their construction, and the work- 
manship employed on ihem, they fall greatly short of those in 
use on the Liverpool and Manchester hne. But at Darlington 
the rale of travelling is only eight miles per hour, while at Liver- 
pool twenty-five miles per hour is the usual speed ; and hence 
we are fully warranted in supposing that the gieat tear and wear 
on the Liverpool and Manchester Railway may be chiefly attri- 
buted to the speed at which the engines are worked. Notwith- 
standing the smooth surface on which the carriages run, and the 
judicious use and application of springs, the tremor or shaking of 
the engines is very considerable, and is much increased with the 
speed. When moving ai the rate of twenty-five or thirty milea 
per hour, the tremulous motion of the engine becomes quite 
alarming to those unaccustomed to it. 

The luggage-engines perform a great deal of work, and gene- 
rally bringjn twenty loaded waggons, averaging S| tons each. 
With this load they move easily at the rate of twenty miles per 
hour on every part of the railway, excepting at Whiston and 
Sutton inclined planes, wliere iho effect of gravity reduces their 
power two-thirds, and forces them to bring their load to the 
summit at two, and sometimes three trips, although assisted by 
the bank engines. They nevertheless make the journey between 
Liverpool and Manchester in about two hours. Upon one oc- 
casion I saw the " Fury" engine with twelve loaded waggons, 
averaging 3^ tons each, ascend the Whiston inclined plane with- 
out the aid of the bank engine ; its speed on the level was about 
thirty miles per hour, and when it reached the top of the incline, 
the velocity^was diminished to about two or two and a half mite^ 
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per hour. This inclined plane is a mile and a half in length, 
and its rise is at the rate of one in 96. 

Some idea may be formed of the load these engines are ca- 
pable of taking, and nf the rate of charges and expense of fuel, 
from the fact, that, during my stay in Liverpool, the " Atlas" 
engine brought in forty-seven waggons, being a load of 160 Ions, 
for which the company's charge would be L. 70 Sterling, or at 
the rate of L, 1, 10s. per waggon. It is, I believe, calculated 
that the combustion of half a pound of coke will produce steam 
sufficient to carry one ton one mile, at the rale of travelling 
adopted on this railway, so that the conveyance of one ton from 
Liverpool to Manchester requires about 15 lb. of coke, the cost 
of which is about 2d. The expense, therefore, of fuel for bring- 
ing 160 tons from Manchester to Liverpool, according to this 
calculation, may be taken at L, 1, 10s., while the company's 
charge for caniage is L. 70 ; so that the chief expenditure, after 
the interest of the first cost of the railway, is in keeping the en- 
gines and railway in repair. 

The second class train makes the journey in two hours, and 
has generally eight or ten carriages, which are open, and each 
seated for twenty-four persons. There are nineteen stations ou 
the line where this train regularly stops, for the accommodation 
of passengers ; and at each station there is a waiehmao, who 
makes signals if he sees cause for stopping the train. Tlie sig- 
nals are made during the day by red flags, and by lights after 
sunset. 

The first class train makes only one stoppage, at Newton, lo 
take in fuel and water, and performs the juurney of thirty miles 
in an hour and a half The coaches in this train are framed 
and covered like handsome road-car ringcs, and aie seatetl for 
eighteen passengers, with the exception of the railway mail 
coach, which goes at the end of the first class train, and is seated 
for twelve persons. The charge for passengers from Liverpool to 
Manchester by the first class train in the mail is 6s. 6d., and in 
the other carriages 6b. 6d. In the second class train, the fare by 
the closed carriages is 5s, 6d., and by the open ones 4s. The 
weight of luggage allowed to each passenger is 601b., beyond 
vhich a charge ia made at the rale of 3s. per cwt. The charge 
^r conveyinn a four-wheeled road carriage is 20s., and a two 
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hrheeled carriage 15s. One horse is charged 10s., two horses 18s., 
and three horses 32s. About lOSO passengers a,nd 640 Ions of 
goods are daily transported along the railway. 

Each engine carries two men, an engineer and a fireman, who 
have respectively 5s, and 2s. 6d. per day. As a check upon 
their regularity, a line of 2b. 6d. is imposed on the engineer 
for every fifteen minutes he arrives before his time. There is a 
breaksman with the luggage train, and the trains for passengers 
carry two guards. 

The occurrence of accident is not so frequent as might be 
imagined, as the great weight of the carriages prevents them from 
easily starting off the rails ; and so great is the momentum ac- 
quired hy these heavy loads moving with such rapidity, that 
they easily pass over considerable obstacles. Even in those 
melancholy accidents where loss of life has been Eustaincd, the 
bodies of the unfortunate sufferers, though run over by the 
wheels, have caused little irregularity in the motion, and the 
passengers in the carriages have not been sensible that any im- 
pediment has lieen encountered on the road. For the prevention 
of accident, some arrangements have been adopted, by which tlie 
north rails are exclusively allotted for engines going towards 
Manchester, the south Iwing for those going towards Liverpool. 

The railway business is conducted by twelve directors, who 
give a half-yearly report on the income and expenditure ; and a 
dividend of nine per cent, per annum has been declared for pay- 
ment. At present, the railway is in use only during the day ; 
but by conveying gooils during the night, provision may be 
made for a great increase of traffic, without incurring expense 
in the execution of new works. 

EDmsimaH, 21j( February 1835. 



L* On the Pitck^Lake ^ Trinidad. 

C^^ These is nothing more extraordinary in the structure of 
^e whole island of Trinidad than the extensive pitch forma-' 
lions it contains. The part of the island in which the pitch- 
grounds, as they are called, are Ibund, is alwut twenty-four 
miles from Port Spain, at a place called Point Breea. There 
•.it is said that thev arc fifteen hundred acrrs in extent. On 
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landing at P<ntit Breea, which is done on a sandy beach, a 
person ia naturally surprisc-d tu see large black rocks of pilch 
lowering above the sand, and pieces of them rolled smooth and 
plentifullj about the beach like pebbles. Every step he takes 
is on pitch-ground. Extensive masses of it are also found pre- 
senting a broad and smooth surface. In some places the road 
bas been entirely made over them ; sometimes passing between 
large pieces, rising some feet above the surface. In some parts 
it seems as if a barrel of pitch had been upset, and left to mix 
with the soil. The pitch in general is merely a superficial coat- 
ing on the surface of the ground ; and nothing but strict exa- 
minatioD would allow one to believe that the fertile scene around 
is utuated on pitch -grounds. But it is so; cottages and gar- 
dens are implanted on it, and on it vegetation thrives most 
luxuriantly. The pitch-ground is not one continued mass of 
this substance, but is a series of broken and irregular patches of 
it, the aoit intervening for considerable spaces. After walking 
up a gentle ascent of a mile and a quarter from the sea, over ihe 
pitch-ground, the visitor reaches an elevated basin, which is 
called the pitch-lake. This is a vast mass of pitch naturally 
collected in the form of a lake. The surface of it, moreover, 
assumes the appearance of one, and it is completely surrounded 
by a wood. The length of this lake is about half a mile, and 
its greatest breadth about half a furlong. Numerous pools of 
water abound on the surface, and the deep cracks and fissures 
in the pitch are filled with it, in which little fish and frogs sport 
about. The water is perfectly fresh and good. The pitch ap- 
pears to be in some parts of great depth, if such an opinion may 
be justified from the cracks and fissures. It is hard enough to 
sustain the weight of a person walking on it, but becomes a little 
softened by the beat of the sun ; so that persons at a little dis- 
tance from each other sometimes disappear by sinking gradually 
into the hollows formed by their own weight. On the confines 
of the lake, vegetation is abundant and vigorous; and pine- 
apples grown on the pitch-grounds are said to be remarkably 
good. Many plants also grow in the pitch itself, without a ves- 
tige of earth for their roots ; but they are stated to have been 
more barren formerly than at the present time. The name of 
pitch-lake can only with propriety be given to this small s 
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for by considering ihc whole as i» lake, a jsltsuii nuturaily ex- 
pects to fintl one very largt? lake of pitch, which is not the case. 
The question naturally arises whether the lake is to be consider- 
ed SB the basin or origin of the whole, from which the sides of 
the hills and the adjacent country have been overflowed. I think 
appearances are against such a conclusion. A httle to the north- 
ward of the pitch is a well, or fount of liquid tar. But the pitch 
itself is not confined to the lake, for there are submarine beds of 
it. Midway between Poim Naparina and Point Breea is a very 
extensive pitch-bank, with no more than ten or twelve feet 
water on it, the approach to which may be generally known by 
a strong unpleasant smell, and by the water having a pellicle of 
tar on its surface. Sometimes, at low-water, ship have ground- 
ed on this bank ; and should they come to an anchor, the anchor 
and cable are found covered with pitch. 'I'he water about the 
pitch-bank abounds with lish, and fish-pots are generally set on 
it. At the Serpent's Mouth there are some reefs, formed of 
pitch, which occasionally increase and again disappear, and are 
supposed to he connected with the mud volcano. The pitch it- 
self is a dull, black, solid substance, breaking with an even frac- 
ture, easily scratched by a knife; it emits a peculiar nauseous 
smell, like coal-tar; it sinks rapidly in salt water, and marks 
paper a dull brown. At about 310° Fahrenheit, it fuses imper- 
fectly into a soft mass, n»ore like the softening of coal than the 
melting of pitch, for it does not run into a flaccid mass. Siririta 
of wine, nitric acid, strong alkah, had no elfect on it whatever. 
It differs, therefore, in chemical comjmsition from pitch, and is 
incapable of Iwing used for the same purposes. It is used in 
mending and repairing the i-oads at Trinidad, and for cement- 
ing and binding stones under water. It has also Ix^n employed 
to obtain gas. Some years ago, when .speculation soared with 
prying eye over the surface of the glolie for treasures, the pitch- 
lake came into notice, but was soon disregarded. Whatever 
speculations may be indulged in about the origin of this sub- 
stance, its affinity to coal cannot be doubted ; and, notwithstand- 
ing the authority of the names in favour of the theory respect- 
ing the vegetable origin of coal, it is by a remote analogy only ; 
and philosophers have never yet made one atom of ciral by their 
■ vol.. XVIIl, NO. XXXVT. APRIL 1835. t 
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processes. It is b very vague inference, because hard woods be- 
come charred by submersion, to say that coal is formed by it. 
Ib respect to the circumstance of finding the remains of the ve- 
getable kingdom in the coal strata, we may observe on this pitch 
lake and ground a remarkable coincidence. The remains of the 
coal-field exhibit the vegetation of a liot climate and a moist 
situation : the vegetation of a country abounding in ferns, 
arundinaceous plants, as the bamboo and palms. About the 
pitch-lake all these abound in a remarkable degree ; they are, 
in fact, growing on it, and with them a palm called the pitch- 
lake palm, from the peculiarity of its thriving there. Supposing 
therefore, that coal was of similar origin, it may have been simi- 
larly situated with respect to vegetation ; and we have no diffi- 
culty whatever in discerning how it is that vegetables become so 
abundant in it. If the pitch-grounds at Trinidad were now to be 
covered or buried beneath other rocks, the vegetables already 
collected in them, or about them, would hereafter occasionally 
be found. We have seen that there are pitch-beds in the sea in 
a soft state sufficient to receive the anchor of a F<hip« and there- 
fore shelb of marine origin may be found in this substance. In 
the deep fissures of the pitch-lake are pools of fresh water con- 
taining fish ; and at a very short distance from them the marine 
beds may also receive salt-water fish. Besides this, a river may 
run over the pitch -grounds, and then we shall have every va- 
riety. Hence some very puzzling and opposite appearances 
may be found in juxta-position. The coal formations of our 
own country may probably have been originally in the same 
state as now are the pitch-grounds of Trinidad, which would tend 
considerably to explain some of the present anomalous appear- 
ances. The pitch -grounds, in my opinion, are primordial^, and 
do not result from the conversion of vegetable matter. The bo- 
. tany of the pitch grounds would tend to elucidate the subject of 
organic remains found in the coal strata i and I am satisfied that 
a very surprising conformity would be discovered between them. 
No one dreams of the pitch-lake being formed from the sur- 
roanding v^;etation. — Webster's Voyage Toade m the yean 
iSSQ^l, bff order ef the Lords Commignonera of the JdmiraUy, 
vol, ii. 
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t ktnawre of some Fossil Woodt found in ilte laldnA'^ 
Mull, Northern Jfrica, and on Ike Karoo Ground to the 
North-East of the Cape of Good Hojk. By William 
NrcoL, Esq, ComtDunicated by the Author* 

■ . At a late meeting of the Wernerian Society, Professor Jame- 
aon requested me to examine the structure of some fossil woods 
which had been found by Mr Cunningham in the island of Mull, 
and also of some specimens from Egypt, Nubia, and Southern 
Africa. Having finished the examination, I shall now, in a 
very few words, lay the result before the Society. 

I. Fossil Dkofyledonovs Wood found in the Island of Mull by 
V^ Mr E. ff. Cui^SiNGHAia. 

Mr Cunningham, in his account of the Geology of Mull, read 
before thk Society, states that the fossil woods from that island 
were found on the beach, about two miles to the westward 
of Tobermory, and that they had proceeded from the trap- 
rock, which occupies a considerable extent of coast. The spe- 
cimens, from the whitening of their surfaces, would seem to have 
long been exposed to the action of the we.ilher, but they shew 
no great signs of having been worn by attrition. Some of the 
masses were six or eight inches in diameter. They were of a 
greyish colour on the surface, but when recently broken, the 
fracture surface is greyish black. The cross fracture is in some 
parts conchoidal, in other parts uneven, and the longitudinal 
fracture in some parts presents an obscure fibrous structure. 
All the specimens afford sparks with steel, and are traversed by 
veins of quartz, which in drusy cavities is crystallized in the 
usual forms. Each of the masses has a very contorted appear- 
ance, and when broken up, it ■Seldom happens that any of the 
fragments display the slightest trace of a ligneous structure. 
Some of the fragments, however, split in such a manner as to 
shew the longitudinal direction, and from some of these I have 
obtained cross sections, which leave no doubt as to the vegetable 
origin, the structure resemWing that of recent dicotyledons. 

The medullary rays are very similar in number, breadth, and 
» the Wemerian Society, tm Satvirdoj, Jth March 1836, ^ 
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extent, \o those in someuf llic recent species uf Acer. The ve-s- 
aels arc numerous, and in general very much compressed, owing 
to the derangement the wood has undergone, either before or 
during the petrifactivc process ; but in some parts they bear the 
usual circular or elliptical form of most dicotyledonous woods. 
The cellular structure, which must have constituted but a very 
small part of the whole, on account of the number and conti- 
guity of the vessels, \k so much obscured, as not to be seen. 
All the sections where the vascular structure is seen, present well 
defined annual layers, varying in breadth from a tenth to an 
eighth of an inch. 

All these fossil wood.sof Mull, collected by Mr Cunningham, 
l)elong to the same species, and are the only specimens I have hi- 
therto seen of the dicotyledonous scries from rocks of the second- 
ary class. 

II. FotsU Woods found in Egypt and Nvbia by Ae Rev. Vebe 

Motfno. 
The Egyptian and Nubian specimens which have been put in- 
to my hands, are seven in numlwr. They are all of the sili- 
ceous kind. Two of ihem can merely be inferred to have had a 
vegetable origin from their external appearance, for internally 
they are formed of yellow jasper, without organic structure. A 
third specimen may have been wood, but it presents nothing but 
a congeries of fibrous substances, so slightly cohering, that it is 
impossible to decypher it by slicing it in the usual way. The 
remaining four are undoubtedly of vegetable origin. One of 
these is a conifera, the others are dicotyledons. The mass 
containingtheconifera is an aggregate, consistingof fragments of 
the fossil wood, and grains of quartz, united by a cement, con- 
sisting chiefly of carbonate of time, with a little iron and clay. 
The fragments of wood are of an elongated form, and of various 
dimensions, the largest being little more than an inch in length. 
They are lying in difiFerent positions intermixed with the grains 
of quartz, and the aggregate is in some part cavernous. Exter- 
nally, the woody portions are of a greyish -black, but internally, 
the colour at least of one of the specimens was hair-brown. By 
reflected light, the hair brown-fragment shews no appearance of 
Tganization even when polished ; but when a transverse sectioi).. 
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of it was redttced !» tlie proper thickness, it shewed distiniitly 
the reticulated texture of the recent conifeife From tfie faint- 
nesa of the partitions it is not likely that the longitudinal sections 
would exhibit discs so as to enable us to determine whether the 
fo^il belongs to the Pine or Araucanan division of coniferse, and 
I have accordingly not attempted to make a longitudinal section. 

The remaining three specimens of Egyptian wood arc most* 
obviously dicotyledons. The form and arrangement of the 
vessels, together with the septa enclosing the vessels, arc so well 
preserved, that they may be distinctly seen in a cross fracture, 
even without such a. fracture being polished. A thin transverse 
section of one of the specimens, shews, though faintly, even the 
cellular texture. All the three specimens are so much alike, that 
they may fairly be referred to one species. What that species 
was, I do not pretend to determine, but I may mention, that 
the form and arrangement of the vessels, as well as the cellular 
texture, bear a considerable resemblance to what may be sa 
some kinds of mahogany. 

Mr Jameson Torrie adds the following notice iti regard to i 
these Egyptian woods. 

" The specimens described in the second section of this pa- 
per, form part of an interesting scries of rocks collected in 1 
Egypt and Nubia by the Rev. Vere Monro. The breccia, 
taining fragments of a conifera, is from the neighbourhood of 
Abouaambal or Ipsambul, in Nubia. The rocks of that dis- 
trict are sandstones and conglomerates, which form hills present- 
ing very remarkable conical and pyramidal shapes. Many of 
the specimens of sandstone are highly ferruginous and much in- 
durated, and some of iliem seem to have been taken from masses 
which, from their bardfiess, ofi'er much greater resistance to 
the action of the air than the other portions of the strata. 
The colour of these fragments is brown internally, but brownish- 
black externally, and the external shapes rendered apparent 
by the decomposition of the softer sandstone, are singular, be- 
ing frequently stalactitic, botryoidal, perforated, vesicular, he. 
The physical featurts of the surface of the country, combined 
with the peculiarities of the rotks just alluded to, have in- 
duced a recent traveller to assert the existence of an extensive 
volcanic district in Nubia, but none of the sfKcimens we have 
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seen in any degree warrant sucli an opinion. The wood breccia 
is from a bed at the edge of a large chasm, which traverses tar 
a considerable distance sandstone strata, to the south-east of the 
ruined town and castle of Kalat Adde, and about a league and 
a half from Ipsambul. The specimens of Egyptian fos^l wood 
are from Gebel Ataka, and Wadi ei Tiheh, three leagues south- 
east of Cairo ; and in regard to the fossil trees of that district, 
Mr St John, in his lately published Travels, remarks, that " se- 
veral of the trunks measured three feet in diameter, and from 
forty lo fifty-two feet in length," and that the tops of the hiUs, 
the beds of the torrents, the hollows, the glens, and ravines, are 
profusely covered with these petrifactions." 

HI. Fottil Coniferous Woode fomid in the Karoo Ground, upwards 
of 400 miles ^orlA-east from lie Cape <tf Good Hope, by Mr 
J^uss Scott of Greenock. 
The fossil woods from southern Africa are of the siliceous 
kind, and, from a peculiar glaze on their surfaces, would appear 
to have been Icmg exposed to the action of the weather, although 
they shew no signs of having been worn by attrition. The ex- 
ternal appearance of these fossils clearly indicates a vegetable 
origin, and from the natural polish of the ends of each, an ex- 
perienced eye, aided by a common pocket lens, would find no 
difficulty in determining ihem to be coniferee. A thin transverse 
section shews in both most distinctly the coniferous reticulation. 
In one of the specimens, the rows of vessels are very much com- 
pressed in the dirtclion of the radial partitions, and the annual 
layers, w'hich are well defined, present an unusual disparity in 
their relative breadths, A longitudinal section of one of the spe- 
cimens parallel to the radial partitions, displays, though faintly, 
discs similar lo those io the recent araucarias. A transverse sec- 
tion of another specimen, in some places shews the coniferous 
reticulation very distinctly, but by far the greatest part of it is 
twisted and contorted in such a manner as nearly to obliterate 
the original structure. 

These epecimens were found by Mr Scott in one of the Karoo 
Plains, north-east from the Cape of Good Hope. He informs 
Professor Jameson, that the Karoo was covered with this fossil 
wood for upwards of twenty miles. 




'«V Theory of the Formation of lite Globe, and of tht 
Phetiof/iena t/* Voicarioes. 

In a former number of our Journal, we communicated to 
our readers those important observations respecting the increas- 
ing heat of mines and wells in proportion to their depth, which 
seemed to denioDstratc the existence of a temperature in the in- 
terior of the earth surpassing that which prevails on its surface 
and which have thus disposed the minds of many distinguished 
philosophers of the present day to adopt the notion of a central 
heat, as supplying a ready explanation of the phenomena of vol- 
canoes, hot springs, Sic. 

This hypothesis, however, though sanctioned by such high 
authority, can by no means be said to have commanded univer- 
sal assent. Von Buch, for example, in many of his memoirs, 
speaks of volcanic action as a process of oaidatwn ; and we have 
ourselves inserted, in a former number of this Journal, an ar- 
ticle by Prolessor Daubeny of Oxford, on Thermal Waters and 
their connection with Volcanoes, in which it is contended, that 
the known phenomena cannot be reconciled with the principles 
assumed by Cordier, and must rather be referred to processes of 
a chemical nature, kept up by the access of water and atmo- 
spheric air to Ijodies capable of absorbing oxygen from both •, 

■ In an article on Volcanoes, publisbed in the 40th Put of the EncydopK- 
dia MetrppoUtana, which has ju3t appeared, Professor Saubenyhai developed 
his tbenrj somewhat mure at length, and baa endeavoured to shew the fal> 
lacy of Bome of the objections which have from time to lime been alleged 
against it. Thus he has proved, 1st, That a mass of matter composed of the 
bases of the alkalies, earths, and metallic oxides, which exist in ordinary kva, 
and in similar pTD]H>rtiDns, would possess a higher specific gravity than the 
lava itself ia found to have. 

2dly, That the basis of silica, and also that of alumina, combined either 
with hydrogen or with an alkali, would enter Into combustion at a red heat, 
and therefore tt^e « part in the chemical action which is manifested in vol. 

3dly, That we might infer from the long continuance of tlie process, that 
the substances which maintain the combustion are principally such as would 
form with oxygen a fixed product, and disengage from water an inflammable 
principle, both of which accord with the conditions of the theory. 

The rest of the article we need not insert, as its substance will be found in 
ifee memoir already published in our Journal, and referred to above. 
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We now propose to lay before our readers some extracts 
from an article by the pen of Monsteitr Roubn, coDtained in a 
French periodical, which professes to give an abstract of the 
views of that original and almost unitersal genius. Monsieur 
Ampere, on the subject of the Formation of the Globe. 

M. Ampere sets out by adopting the hypothesis of Hcrs- 
chell, who imagined the matter composing the planets to have 
been deported from a nebulous condition, having existed in the 
first place in a gaseous state, and gradually concreting into a 

Herschell had observed, that amongst the nclmt<s some dis- 
play only a diffused and homogeneous light, analogous to thai 
exhibited by the tails of comets; whilst olhtra exhibit in this 
light brilliant points, which seem to shew that the particles of 
gas have begun to unite inio liquid or solid nuclei. 

Ho had moreover remarked, that the brilliancy of these points 
augmented in proportion as the diffused light diminished in in- 
tensity ; and hence be naturally concluded, that these differen- 
ces of appearance corresponded with the different phases through 
which a world passes during the progress of its Ibrniation. 

As a naturalist, in order tu give the history of an oak, need 
not follow any individual tree through the long period of its ex- 
istence, but is satisfied with surveying a forest, in order to ob- 
serve oaks at one time in all the conditions through which they 
successively pass, from the first development of their cotyledons 
up to the period of their decrepitude and death ; so the astro- 
nomer, finding in the heavens nebules representing all the difie- 
rent stages of the formation of a planet, may fairly deduce from 
them the successive steps by which each must have passed, or is 
destined to pass, in order to arrive at the condition of a world 
similar to our own. 

Granting such to have been the state of" things, that is, admit- 
ting that all bodies, whether simple or compound, that have con- 
tributed towards the formation of our planetary system, and in 
particular of the earth, were originally in a gaseous condition, 
It will follow that their temperature at this period was more ex- 
alted than that at which the least volatile of all these bodies 
would i-emain in a liquid slate. 

Now, the first deposit produced would probably consist 
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nly one substance, either simple or compound ; for it is not 
likely that two distinct substances should pass into the state of 
a liquid at exactly the same temperature. Upon being deposit* 
ed in a mass, it would, by virtue of the mutual attraction of its 
parts, assume the form of a sphere, and this sphere, if it were 
thrown into a state of rotation, would naturally became in time 
flattened at its poles. 

As the temperature of the nebulous atmosphere surrounding 
it continued to cool, another substance would become liquid, and 
be deposited in a concentric bed around the former, and so the 
process would continue uiilil the most volatile alone of the con- 
stituents of the nebulse remained in an elaslic condition. 

We have hitherto overlooked the chemical actions which the 
substances successively deposited might exert one upon the 
other, and, leaving this out of the account, it would seem that 
all these deposits having been the results of a slow and gradual 
cooling, would be ranged round the central nucleus precisely in 
the order of the temperatures at which they pass into a gaseous 
condition. 

This, however, is not the mode in which the globe we inhalut 
is constituted, and, in order to account for its actual structure, 
we must next consider how this regular order would be interfered 
with by the chemical affinities exerted amongst the constituents 
of the several strata. 

Immediately upon the deposition of a new substance upon 
one already formed, the chemical actions taking place at the 
line of junction between the two may be presumed to give rise 
to new combinations, and to occasion explosions, rendings asun- 
der, and hcavings up of the strata, an elevation of temperature 
as a consequence of the intense chemical action excited, and a 
formation of solid matter, whenever the new compounds result- 
ing should require a temperature more elevated than that of the 
previously existing constituents, for continuing in a liquid con- 
dition. It may therefore easily happen, that the internal beds 
already solidified will return to a state of liquidity, and, where 
the mass is considerable, a long period might elapse before the 
centre, then less heated than the surface, is restored to an equi- 
librium of temperature with it. 
' At the time when any one of these combinations was 
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on, the maxinaum of temperature would neither be at the centre 
nor yet at the surface of the maBs, but at the precige'ptnnt where 
the uppermost bed repoaes on the one Bubjaceot, Koce it is there 
that (be chemical action, according to our bypothesie, ought to 
be developed. 

It would only be aAer many convulsions had taken place, and 
after large portions of the earth's crust, which were already soli- 
dified, had been reconverted into a gaseous condition, that, by 
virtue of a further cooling, a continuous crust would be formed 
of a Gufticiont consistency to oppose an obstacle to fredi chenti- 
ol combi notions. 

When, however, the temperature had sunk low enough to ad' 
nit of a new substance being deposited upon this solid substra- 
tum, calculated to act chemically upon it, we should have the 
fiame phenomena which had previously occurred, r^roduced 
upon the contiguous surfaces of the two deposits. On the other 
hand, supposing the bed immediately subjacent not liable [o 
be acted upon, but to have underneath it a bed of matter, a 
certtun period might elapse without any action occurring be- 
tween the (irsc and third, until the liquid last deposited reached 
the surface of the latter through fissures in the intermediate 
bed, fissures produced by preceding convuluons, or occasioned 
by a contraction which resulted from a cooling of the materials 
subsequently to their becoming solid. 

The first effect of this would be that of producing esploutuis, 
which must widen the fractures in the bed interposed, and thus 
increase the lines of communication between the two bodies 
which possess a mutual affinity. Hence would result fresb con- 
vulsions, the effects of which would be the more considerable, 
in proportion to thitir slowness in beginning, and to the obstacles 
they had to overcome in order to burst through the intervening 
substances. 

It is thus wc may conceive the successive revolutions which 
the terrestrial globe has undergone to have been brou^t about, 
and may account for the fractures and the varieties of inclina- 
tioo belonging to beds, which we should imagine to have been 
at first deposited in a linear series. 

It is also conceivable that the surface of the earth, instead of 
laving cooled in a gradual manner, may have experienced, fapfft" 
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time to lime, very considerable and very sadden augnaenUiUons 
of temperature, whenever the chemical acdons alluded to were 
produced. 

During the first stages of the formatioa of a planet, the li- 
quid substances, which upon their deposition exerted cheeiical 
action, might have been many and various, but now that the 
only one which has continued in a liquid state is water, this alone 
can, by ils penetration tnio the intericu', be supposed to bring 
about umilar convulsions to those which we have imagined to 
have taken place antecedently. 

But cxperiineat shews us that there are bodies in nature, upOD 
which water does produce a chemical action, capable, if proceed- 
ing on a sufficiently large scale, to bring about very considerate 
changes. 

M. Ampere illustrates this by observing, that, by poutii^ 
water in very minute drops on a mass of potassium, a good imi- 
tation of a volcano may be produced, the hydrogen liberated, 
causing a iittle cratcr'sbaped cavity in the centre, whilst the 
oxide of potassium resulting will accumulate round its borders 
into a little hillock. 

On the other hand, if water is made to fall in rather larger 
quantities upon the same mass, its whole surface will be split 
and rent asunder, so as to represent, on a minute scale, the great 
valleys and chains of mountains with which the earth is chan- 
nelled. 

Moreover, says M. Ampere, there remains an evidence of the 
convulsions brought about by the decomposition of bodies de- 
prived of their oxygen by these metallic bases, in the enormous 
quantity of azote which forms the larger proportion of our at> 
■„o.phe™ 

It seems most natural to suppose that this azote was once in 
a state of combination with some substance or other, most pro. 
bably with oxygen, exisdog perhaps in the form of nitric or ni. 
trous acid. 

This compound would have required «gbt or ten times aa 
much oxygen as the quantity existing in the atmosphere at pre. 
sent. The disappearance of all this oxygen may be accounted 
for by the oxidation of substances, at one time metallic, which 
are now converted into silex, alumine, lime, oxide of iron, man. 
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ganese, kc ; whilst that which the atmosphere at present con- 
tains may be only the portion left after all these processes had 
been completed, or which has been expelled from bodies already 
oxidized by means of chlorine, or other analogous principles. 

We will not follow M. Ampere in his remarks respecting the 
manner in which this acid liquid would act upon and modify 
the contents of the solid strata ; it is sufficient to observe, that 
in proportion as these events were re]>eated, the increasinglhicli- 
nessof the substratum of osidc would render the communica- 
Uon between the surface and the interior more and more diffi- 
cult, and consequently bring about cataclysms which, thougli 
rarer than heretofore, would, when they did occur, prove more 
violent. In the mean time, the strata of the earth would be- 
come fissured more and more by the heavings up of its crust, 
tu>d inclined in all directions ; from the irregularities in its sur- 
face would result basins, into which the liquid, which the next 
stage of coohng caused to be precipitated, would find its way : 
so that first would emerge a few islands from the midst of an 
expanse of liquid matter, no longer as before universally cover- 
ing the surface, and afterwards more extended tracts of land 
would make their appearance. 

The earth, at this period, might begin to be surrounded by 
an atmosphere similar in nature to our present one, but in which 
probably the constituents bore to each other a very different re- 
lation as to quantity. 

It seems to follow, indeed, from the ingenious researches nf 
M. Adolphe Brongniart, that at this period the atmosphere 
contained a much larger proportion of carbonic acid than it 
does at present, a circumstance which, whilst it unfitted it for 
animal, was highly favourable to the development of vegetable 
life. 

On the occurrence, however, of every new cataclysm, the sud- 
den and great elevation of the earth's temperature, which would 
occur from the chemical action that occasioned it, would put an 
end for the time to all kinds of organization, and hence we ob- 
serve in the earth, beds without a vestige of organic remains 
succeeding others richly fraught with such evidences of existing 
life. 

M. Ampere then proceeds to show the consistency of these 
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viewii with the relation given of itie creation in the Bouk of Gun 
iH>gis, and [(urlicuIiiHy wirh the order in whitih the severoi 
clussea of beingn are there represented to have been successively 
furmed. 

Since the creation of man, he observes, the only catastrophe 
which the glulw has undergone is that which corresponds with 
the Mosaic Deluge, to which perhaps may have been owing the 
elevation of Himalaya and the Andes. At present the crust of 
oxide which separates us from the non-oxidized nucleus is so 
thick, that convulsions are become very rare, and the resistance 
opposed by it is so great, that when a fissure does take place, by 
which a communication with the interior is brought about, the 
explosion is only local, and its effects are not extended, as here- 
tofore, over the entire globe; so that, although the shock may 
at times be propagated over a great extent, yet no actual frac- 
ture of the Bolid covering, or ejection of meUed matters over its 
surface, will take place, except over a comparatively limited area. 

This hypothesis of an unoxidized nucleus, concludes our au- 
thor, an idea at one time pronounced by Davy to be the only 
admissible one, afTords a read^ explanation of the phenomena of 
volcanoes, without rendering it necessary for us to suppose the 
earth to possess an enormous heal derived from the state of fu- 
sion in which its internal nucleus is by sume imagined to be re- 
uuned. This very unoxidized mass, indeed, is in itself an inex- 
haustible chemical source of heat, which will be developed each 
time that another body enters into union with it with sufficient 
energy ; so that an active volcano may be regarded as nothing 
more than a permanent fissure in the globe, a constant channel 
of communication between its unoxidized nucleus and the liquids 
which lie above its oxidized crust. 

£very time these liquids penetrate to the unoxidized nucleus, 
an elevation of the crust must take place from the mere increase 
of volume, which a metallic substance experiences upon uniting 
with oxygen. 

The heat resulting from the chemical action would have its 
maximum of intensity at the point at which the union takes 
place, i. e. along the line of contact between the oxidized portion 
and the metallic nucleus, and must be propagated from them 
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not only towards the exterior of the globe, but likewiae toward* 

its interior. 

In proportioa, therefore, as the oxidation of the crust advan- 
ces, the seat of the chemical actions, and consequeatly the^/Jictu 
of the subterranean heat, will approach nearer and nearer to the 



What has been just remarked, says M. Ampere, may seem at 
first Nght at variance with certain observed facts. It has been 
noticed, that from the surface down to a certain depth the earth's 
temperature is progressive, and we are hence disposed to con- 
clude, that this same increase continues even to the centre, or at 
hast down to the point at which the contents would exist in a 
state of fusion. 

The observations themselves are good, but the conclunon 
drawn from them may well admit of objection. 

Let us, in the first place, suggest, that this increase of tem- 
pentture from the surface to a certain depth furnishes no ground 
for setting aside our hypothesis, inasmuch as, even upon our own 
assumption, it is a necessary consequence, seeing that the most 
intense heat ought to exist at tht line of contact between the 
metallic nucleus of the oxidized bed alwve it, and consequenlly 
far below the greatest depth that has ever been reached by man. 

Let us add, that man has as yet sunk scarcely a league inlu 
the interior of (he earth, so that he is acquainted by actual ob- 
servation only with what takes place over iiojjth part of the 
diameter of the globe. To infer from what has been remarked in 
this small portion of the diameter, the nature of what is taking 
place throughout the whole extent of the globe, seems very pre- 
cipitate, for it is an established rule in physics, that we have no 
right to regard a fact observed as indicating a general law, until 
it has been found to hold good with respect to the larger portion 
of the scale over which it is extended. 

Those who maintain, that the internal nucleus of the glolx^ is 
in a liquid state, do not appear to have reflected upon the action 
which the moon would exercise on this enormous fluid mass ; an 
action, from which would result tides analogous to those of our 
seas, but infinitely more terrible in their efleets, both on account 
of the extent and the density of the liquid. It is difficult to con- 
ceive, how the casing of l!ic earth could offer resislanc 
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■"Ctantinued shocks of a sort of hydraulic lever 1400 leagues is 
length*. 

Heretofore certain objections might be brought against this 
theory, in so far as related to the formation of muriatic acid from 
the union of hydrogen vrith chlorine. It vas not admitted by 
chemists, that water was able to decompose a metallic chloride. 
Berzelius, however, has recently proved by direct experiment, 
that water does decompose the chloride of silicium (and also that 
of aluminiuni. Tr.) 

The heat emanates, as we have said, from the tine of contact 
between the non-oxidized nucleus of the globe, and its oxidized 
crust, and is attributable, in a great degree, to the chemical a 
tion which lake^ place in that region. 

We must add, however, that there exists a secondary cause 
for its |MXKluction, in the electric currents which result from the" 
contact of two beds composed of heterogeneous materials. Si- 
milar currents exist even on the earth's surface, as is shown by 
their influencing the magnetic needle ; but they are less energetie,. 
on account of the slighter conducting power of these oxides. 

Similar effrtts, we cannot doubt, ore taking place equally in 
the interior, whilst the direction which the currents a^ct majl 
be suspected to be determined by the action of the sun, whJch^ 
heating successively different meridians, diminishes in this man- 
ner for the time the condiictibility of the corresponding portions 
of the more superficial beds of the earth's crust. 

I ■• " Mr Lyell, in the last edition of his Prhidpfes of Geology, vol. II jy, 284, 
Bucombated the dactrlne of a central heat upon principles shnllar (a these.— ^ 
** GtBiitiiig for a moment," Suva h?, " that the tides in this ln(«mal matter 
can have become so feeble, as to be incapable of liftingiip erery bIx hours the 
fi8»ut«d sbell of the earth, nay we not bbIc, whether during cruptianti, jets of 
lava oa^t not to be thrown out from the craters of volcanoes, when the tldlm 
arise, and whetber the same phenomenon would nut be more conspicuous lif 
Stromboli, where there is always lava boiling in the crater t Ought not the 
fluid, if connected with the interior ocean, to disajfpear entirely on tfce ebbu 
lag-ofita tides?" 
I* . The tame author gug^sts xn in^niou^ mode of reconciling the theory of 
V'tlkanoea which has been advocated above, with bis own iiindamenlsl prin- 
dpie, that the changes gr^g an in the earth are calculated so to counterbe' 
lance each other, as to produce an endless repetition of the same phenomena. 
He suggests, that the hydrogen resulting IVom the water decomposed by the 
alkaline and earthy bases, may react upon the oKlde.i. and by rednring ihent 
Id their metallic state, fit tiiein for Uie Eiaiiie inirjinses nf^ain and nptn." 
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^r the Kxpedition into Central Africa J 
Cape of Good Hope, 9Sd June 1834. 

The " loatructioas" drawn up for the guidance of Dr Smith, 
the chief of the exploratory expeditioD, at present in the interior 
uf Africa, were sanctioned hy Sir William Hcrschell, and other 
distinguished individuals at the Cape of Good Hope, interested 
in the success of the enterprise. The following pagex from the 
" InsttuctJons" will be read with advantage by those who may 
embark in umilar journeys. 

' At primsiy stations the Commitlee recommenil the Btadduous Eipplidtion 
rf every InstmmeniAl mrauia for the delerminalion of the three elemenls of 
Utitude, longitude, and elevatioD above the level of the sea, and eBpedalli 
at >ucb statiODH ai manv serieii of lunar distances as possible should be pro- 
cured, in addition to the usual siglits for tiine(orot>!iervationB of the altitudes 
of heavenlj bodies near the prime vertical) which, logtlher with meridian 
observatlotui for the latitude, ther would recnmmend to be practised daily aa 
a matter of ref^lar duty, at ever; statioDi as well priniar}' aa aecondar;. At 
primarj stations also the barometec and thennometer should be observed a1 
r^{ular intervals, and the magnetic variation ascertained bg taking Ihe nn's 
onnuA imme^atelg bffort and after ffie observaiion for time {noting the exact n^ 
iiwnA, and (Auf oblaininB data for inlerpalating ta the time uf otservaSoTi). At 
such stations likewise a careful investigation of the Index erron of Seitauts 
should be made, the zero points or index corrections of the Sympiesometer 
should be determined bv leiauiet; comparison with the mountain Bartimeler 
(({iving time for the instruments to attain the same temperature), and the dif- 
ference noted in the observnlion -boots. The necessitv of jrequent compari- 
sons of these instruments will be apparent, if it be considered that in the 
event of fracture of the barometer tube, no other means will exist by wMcli 
the zero point uf a new one can be determined. Occultations of stars bj the 
moon, and, if poamble, eclipses of the satellites of Jupiter, should be observed 
whenever an opportunity may occur. The former ea[ieciBlly, aSbrdinf; the 
beat known method of ascertaining the longitude by a single observation, 
should lie constantly borne in mind, and the Almanac consulted several days 
in advance, so that no nccultation of a large etar certainly identifiable, should 
be allowed to escape through inadvertence, 

" The Committee especially recommend that every observation noade should 
be registered in a book devoted to that purpose, and preserved in the exael 
temu uf Ihe readhiga off of the italrtmenti and ehronome^rt, and kept rigorouslj 
separate In iU statement from any calculation thereon grounded, and that 
the observed or presumed index or zero corrections, whether of Chronometer, 
Sextant, Barometer, or other instrument, should be stated separately in every 
case, and on no account incorporated with observed quantities; and, n: 
that the observations upon which such index errors have been concli 
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should alsu be preserved. Since, however, llie guidance of the expediDon 
will necenutnCe the cakulaCion of many obeervaLions an the spot, the results 
of euch calcuUtiona ebould lie entered (as such) beside the observations from 
which they have been concluded. 

" The Committee Jiirtber recommend, that the Chionometers wttb which 
the expedition has been provided by the liberality of his M^esty's Govern- 
ment, should on no accouot be corrected by muring the bands, however great 
their errors may become, not even in the extreme case of one or both of tbem 
having been allowed to run down. In case of such a miafbrlune (which should 
be most carefully guarded against by making it the duily duty of more than 
one person to remind their bearers to wind them at a stated hour] it will be 
moit convenient in jihtce of setting them, to defer winding them until tha 
boura and minutes come round, at which they may respectively have stop- 
ped aa near aa may be ascertained from ont to tbcotberor&oaiboth, to cither 
walchea of the ]>arty; and such event, should it take [dace, should be con. 
epicuously noted in the obeervation-book ; and, as a further and useful pre- 
cautioQ, it is recommended to keep some of the best going waicbes belonging 
to individuals of the expedition, to mean Greenwich time, by frequent com. 
pariaon with one of the chronometers. In ewery case where time is observed, 
express mention should be made of the chronometer or other watch employed, 
designating it by the maker's name and number, so that no uncertainty may 
ever arise as to the proper application of the correction for error and rale. 

" The rates of the chronometers should be examined at any station where 
the expedition may rest two or more lonaecutive nights, either by equal al- 
titudes of a star, or more simply by noticing the disappearance of any large 
fixed star from the same point of view, behind the edge of a board fixed at 
some considerable distance in the horizon, and having its edge adjusted to a 
vertical position by a plumb-line; the interval. between the two such disap. 
pearances being an exact sideralday, or 29 h. &G m. 4 sec. mean time. Under 
the head of secondary observing stations may be classed those in which no 
lunar distances can be got, and when the sights for time and meridian alti> 
tude can only be superficiatty and imperfectly taken, or one without the 
other. With a view to the connection of these with the primary station, and 
to the sketching out a chart of the country passed through, at every primary 
station a series of angles should betaken with the sextant between renmikable 
and well-defined points iu the horizon, dividing the horizon into convtnient 
portions, and carrying the angles all round the circle, back to the point of de- 
parture ; and in the selection of such points, two ends should be kept in view, 
first, the precise iadentificatlon of the point of observation, incase of its being 
desirable to find it again ; and, secondly, the dctermbation from it of geo- 
graphical points. The first of these purposes will reiiuire angles to be taken 
between nsat, the second between diMtanl objects, I' or the latter, of course, 
remarkable mountain peaks will, if possible, be chosen. Of such, when o 
obaerved, the appearances from the place of observation should be prtjected 
by the Camera lucida, and their changes of aspect and form as the expedition 
advances, should be well and carefully noticed, to avoid mistakes. The aj 
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prosimate itistuice oftaj remarkable object ma^ be had hy padng or other- 
viae measuriog more esacti;, a base Use of a few hundred paces, in a direc- 
tton per]iendicQlar to that in which it appears, erecting a staff at each end, and 
fruin each BtafT meaaunng the uigte between the object and the otber itaff. 

"In thli manner the neighbourhood of any station maj be mapped down lo 
w to be available for manr aaefal purposes. In all such caaes the compoi! 
bearings of the most important ubject in the horizon should be taken, and in 
the absence of the lextant angles, azimuth compaaa readings of each point 
mxy be substituted, though of course with less precision. 

•' ludlcationi of the progress of the expedition should be left at various 
points in its coui^e, bj malting marks on rocks or stones, &r. and by burring 
documents in bottles. In r^ard to the latter, It «iU tie necessar; to deposil 
them one foot deep at some known distance, say 15 feet from s conspicuous 
surfttce of stone, on which there is painted a circle containing the distance uiii 
bearing by compass of the bottle, from its centre, and that the situatioa of 
such places of deposit should also be ascertained by exact compass bearingi of 
several reuuritable points in the horizon, both nearand distant, as well as by 
angles between them, carefully determined with a sestant, and noted down 
in the journals of the expedition tor tbeir own reference or that of future 
tiavellera. 

. " In surveying the basin of a river, 6r in proceeding along the prevailing 
slope of a country, it is very desirable to determine as many points as pos- 
sible on the same level, and form thus as it were a parallel of elevation to 
the level of the sea. A lineof this kind traced at the altitude of, s^ IDOO 
leet, would determine. In a considerable d^ree, the phyacal condition uf ex- 
tensive spaces on the map on both rides of it. The stations of most interest 
will be found at the extremities of transverse arms of the ridge, or in the 
central and most retiring points of the intervening spaces. Let the general 
slope of the country on both sides of such stations, be noted as to its rate anil 
direction ; and in r^ard to the valleys which Intersect the slope, let Ujbt 
width, direction, and general rate of declivity, and the section and velodtj of 
their streams, be ascertained, and the probable course of therivers, as for aslt 
can be determined by the appearance of the country and the reports of the 
natives, giving them the aboriginal names when they can be discovered. The 
altitude and acclivity of remarkable peaks or ridges should also be investiga- 
ted, along with the nature of their climate and of the clouds formed upon 
them. It will be requisite also to marie with care the nature of the winds 
and sky, as well as the tempemlure at stations in the neigjibourhood, and to 
note the influence which changes of that description have upon the barometer, 
and observe also the temperature of deep pools or lakes and copious springs. 
■ "Thegeologicalstructureof the country is especially worthy of mtnuteand 
extended observation, and will require that notes be kept of all such appear- 
ances as indicate or accompany changes of structure in the formation, or of 
components in the soil and surfiice, especially such fossil remains of plants or 
animals as may occur, and metallic ores, and thai proper specimens accom- 
pany these notes, ticketed on the spot with precise localities. 
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*< Tha botankol researches of the expedition will extend to tbe preservation 
ef specimens of plants not found in the colonj, ond especialljr of transport* 
able roots and the seeds of all such as may lie found in a ripened state, noting 
localities and the Tarietiea of aspect which TCgetatton puts on in different d- 
tuations. In regard to other branches of natural bistorj, as it is obTious that 
after a short experience of research under your diiectioa, almotit every one 
will be able tn recognise and preserve what ia rare or novel, no further in- 
struction needs to be giffen, escept tile general expression of the desire of the 
Committee that all shall endeavour to secure for the Expedition wfaateverin 
any department the; esteetn valuable, it being expresisl/ understood that 
every article oollected by eath individual belongs in property to the sub- 
scribers to the expedition collectively. 

" In regard to tbe inbabitanta themselves, it is a paramount interest to gain 
an exact portrait of their life, 115 respects their condition, arts, and policy, 
their language, their external appearance, population, origin, and relation to 
other tribes, or in general whatever tends to elucidate their disposition or 
resources as sharers or agents in commerce, or their preparation to receive 
Christianity. 

" It will be proper to ascertain Iheir religious traditions or practiifes if 
they have any, distinguishing what is indigenous frou the gUmmering appr^ 
hension of great religious truths which necessarily spreads in advance of the 
scenes of misHionary labour. 

" F.xamine also the state of their intellect generally, as exemplified in their 
social and political arrangements, and common tiaditions, songs, or amuse- 
ments, and particularly in regard to their tnowledge of nature, and their no- 
tion* of its VMt and varied proceedings, as thunder, nun, wind, &c. 

" Inquiries respecting coninierce and the prospect of its extension are to 
be viewed as of no small importance in this undertaking. Every means must 
be used to ascertain its present nature, channels, and extent, and to determine 
the existing demand for foreign commodities, and the return which may Ije 
expected for them. Proper inquiries may also lead to some satia&ctory viewa 
of its fiiture condition, as indicated by the wants of tbe native population, or 
the objects of most importance to improve th^ condition, and the coirespoad- 
Ing resources for exchange which may arise from a more beneficial employ, 
meet of their industry. 

" Lastly, we may notice the propriety of miking inquiries or gathering 
Information with respect to similar enterprises, as whether the natives have 
traditions of movements of their own, or of the arrival of strangers among 
them. All that can be gathered respecting Dr Cowan's expedition will he 
acceptable in tbe highest degree. The elucidation also of an isolated effort to 
struggle through tbe dilHculties of African travelling should also be kept In 
view ; it was made by a missionary of the name of Mortln, who has not been 
heard of since he crossed the Colonial boundary in December IB31. He ia 
consequently supposed to have perished in the Gariep, or to have been de- 
stroyed on its banks, though, as it was his intention to avoid the establbh- 
ments of Europeans or their lines of communication a, there is a lingering | 
possibility of his still surviving. 



Expcilitivn iiUii Central Africa. 



I 



352 

■• Tbe utides Sited fur carrying an commerce Hith the oatlvea have three 
dlitlact objects : — First, bj leeping up a coostBDt appe&rance of traffic, to 
preaeot in their eyes an B|i|ireciable motive fur this visit to their territoiT. 
Second, to conciliate &vDur, or to procure providons for the purpose of hus- 
banding the resources of the expe<Ulii>n. And third, for (he purpose of pm- 
ruring anv profitable articles to carry on to the other districts for tlie ends 
above mentioned, or to sell in the colao; at the termination of the enterprise. 
In r^ard to these the Committee bos to remark, that attention to the two 
first mentioned otyecls is indispensable, from its necessary connection witb 
the safetT and efficiency of tbe expedition, and tbal the third is to be contin- 
gent on the acquisitions of tbe pari; in regard to its main abject of collecting 
information as to tbe country, and securing what illustrates its natural hiattiiy 
and resources, and on the state of its means of transport. The Committee 
theretbre recommend that this third abje<.-t be attended to only in case thil 
it be necessary to send waggons back foe supplies, or in case that in the htnoB- 
ward progress of the party, there be room for such articles without incuni- 
moding it in its other operations. 

(Signed "Thomas Wade, Chairman,.!. IIehscheli,, A. Olithant, 
James Adahson, D. D., T. M'IjEah, A, J. Cloete, C. P. 

VON LUDWIO, F. S. WATEaXETEB, JoUM CENTILIVIES 

Chase, Hon. Secretary." 
Junei'i. 1B34. 
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receipt of despatches from Dr A. Smith, dated the 23d September 1834, at 
Caledon River. 

" Prom these documents it appears that the journey from GroalT Rcinet 
to the frontier of tbe colony, was dttended witb much hinderance and trouble, 
owing to tbe severe drought which lias long been eiperienced in tliat part of 
the country, and it is understood has extended very far beyond tbe colonial 
Irauadary. 

" Upon the arrival of the exploratory i>iirtj at Philipolis, a missionarv sta- 
tion t)elonging to tbe London Society, and the assumed capital of the Griqua 
Chief Adam Kok, situated about twenty-five miles to the north of tlie Nu- 
Gariep or Black (Orange) River, Dr Smith, from tbe inlurmation he there 
obtained, decided upon taking an easterly route, as the only one at that pe- 
riod practicable, the drought preventing a safe access with ox waggans to Ibe 
Decbuana town of Latakoo, on the Kurumau Eiver, which it hod been pro- 
posed to make the starting point of the expedition. 

" Had, huwcver, this difficulty not intervened, Dr Smith considers that it 
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' 1b highly probable lie should have deciiled tu adupt liis present intended rouu, 
Inasmuch as it is extremely desirable thai the district bctveen the twii prin- 
cipal branches of the Orange River should he investigated, nut unly Itodi ita 
contiguity to the colony, but from the promise it holds out of very consider' 
able and interesting additions to our Kientific knowledge. 

" The [uuty, therefore, thirty in number, were to cross the Caledon River 
on the day subsequent to the date of the despatches for the purpose of trac^ 
Ing up, in the first place, the country Bituate<l between the Caledon and 
Stockenstrom llivers to their respective sources, thence to explore the origin 
of the Mapoota River, which it is believed takes its rise eastwanUy of the 
same highlands, and falls Into De La Goa Bay ; and having completed that 
survey, to stretch across the country westward to the Ky-Gariep or Yellow 
(Orange) River, following it down to its confluence with the Hart or Mala- 
lareen, somewhere about Lat. 28° IC, Long. 24° 3d', and where they would 
arrive and communicate with the colony wa Philipolis, in the month of Decem- 
ber. At this point it was intended to ascertain from the Rev. Mr Moffktt, 
the intelligent missionary at Lattakoo, the state of the country northward, 
and the prospect of the expedition ; to bring together the stores laid up in 
reserve at Philipolis, and there finally to arrange the rout« of the party for 
Its northerly destination, which it was expecteil would then be open in con- 
sequence of the perinllcal fall of rains, which would reader the country tra- 
versable by oxen. 

" In the prosecution of the preparatory excursion eastward, Dr Smith an- 
ticipated much interest and gratification. By native testimony he was assu- 
red that the wide Caledon issued at once a perfect river, from on enormous 
spring, on the aide of a higli mountain, where it was nearly as lai)^ as at the 
place where he was then encamped \ the probahility of which singular cir- 
cumstance may he credited from the fact, that the rivor at New Lattakoo, 
the Kuruman, gushes in the like manner &om its rocky fount, a noble stream, 
and is at no piirt of its subsequent course of greater size^ His route lay at 
first toMassus, King of the Basuta tribe of Bechuanas ( thence to the once for- 
midable hut now subdued Mantatees; and after that to the kraal of a large hut 
little known tribe, where twenty-five chieft wero reported to reside. He wal 
in the immediate vicinity of the Agate Hills, which supply the Orange River 
with those well known and beautiful gems, and he had reason to believe tlut 
he would be able to investigate the porphyritic formations at its sources, of 
which so many and splendid specimens strew the course of that stream. There 
was also con^derable prospect of a large supply of ivory obtainable in thia 
route, as a return fur the trading part of this expedition. 

" The following memoranda of the acquirements of the expedition are aU 
tached to the despatch i — 

" About 360 specimens of birds, quadrupeds, &c have been preserved. 

" Fifty drawings have been completed. 

" The history of three Bechuana tribes, viz. Batlapee, Barralong, and Ba- 
clarou have been minutely investigated. 

" A map of the route from Philipolis to the Caledon River has been con. 
Btrucled. 
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" The latitude and longitude of eleven statiuni have been Bscerlained (lu 
per enclosure}. 

" The geologicd ehnracters of the counlrj- between Grosff-Reinet and tbis 
station have been miDutely invenigated, and tiiimerouB specimens of rociit 
have beeu cuUfcteil. The hei^ta of man)' of the mountains and bills, botb 
within And beyond the colon;, amongst others the Comjiaaa Beri;, have been 



" i^th Dtnember. 
" From letters addressed to Mr Chase, extracts of which he handed to U3,ne 
were enabled in last Saturday's paper to give an account of the unprovoked 
attack made by the Zulo ubiellain Matseliikatz on a small Colonial party 
headed l>y that indefat^ble and undaunted traveller, Mr A. G. Bain, of 
Graaflleinet, between the rivers Seechecoolie and Meerttsaanie, in about Lil. 
25* Stf and Long. SP 3(1', who were out for thepurposc of coUecling wild ani- 
mals for an American menagerie. We now iniert, from the same source, ei- 
tracts of a letter from Dr Smith, which ^ve some account of the progress of 
the central expedition. 

" Lat. 28° 30', Long. 28' 3V — iVbw. 6. 1034. 
" AU goes on well, and every day supplies much of interest The Bomtu and 
Bactlogue are the two moat powerful and interesting tribes which we have 
!t with j all the individuals of both these hordes reside on the tops of nioun. 
tains, part fortified by nature, and part by art, and are so secure in their re- 
treats, that they have set at defiance both the forces of Dingaan and Masala- 
catzle. The latter, it is understood, has left the country towards Latakoo, 
and has taken up his position on the higher branches of the Vaal River, where 
he is plundering and murdering in every direction, and from various occur- 
'encea which have lately come to our notice, it would not be JuatlSable for ns 
o approach him. We, therefore, intend to leave him to wori his utter ruin, 
which, in all probability, is close at hand. He has, from fear of John Btoem 
and the Conmnas, fled back to the country of Dingaan, who will now, having 
him within a moderate distance, eventually overthrow him. 

" A party of Bastards were on a bunting expedition, about three weeks ago, 
along the banks of the Vaal River, and whilst occupied in cutting up some 
sea-cows which they had killed, were attacked by one of his commandoes with- 
t any provocation, and lost all their waggons, and two or three of their 
people. They shot a number of Catires. and the chief of them informs me 
that had not pare of his fled, they would have been able to have beaten them 
I off. This act has excited the indignation of all the well-disposed people in 

I this direction, and they are actively engaged in osseinbling a force to revenge 
It ) if they manage matters well, they will certainly destroy him — if not, he 
will be more troublesome than ever. 
" To-morrow morning we proceed with the view of advancing a little ftrther 
the eastward, in order to get some Idea of tfae character of the ci 
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^K wards the aources of the Vaal Eiver, uid to exunlne the bi^ miiuutoiu 


rango which eslendfl to N.K., distant about twenty miles from ua, after which 


I Intend turning back, and travelling along the high ground, which extends 


nearly east and west, between the Caledon and Vaal Elvers, towards Philip. 


polii, where I expect we will arrive almul the end of December. The Cale- 


don Eiver extends much farther to the eastward than would be inlferred &om 




or the Stocltenstrom River of the maps. We are at present within a short 


distance of its sources, but despair of being able to visit them, as the maun- 




talna are so high and rugged. A. few days, however, will dedde the point. 








papers, and was astonished to see such a statement about the Compass Berg. 




The figures are all wrong, and the remark about the want of a detached ther- 




mometer is incorrect." 




Caslk Toward, west coast of Scotland, Daily Meteorological 




RegUter,from. \st October to 3Ut December 1834. 




.„. 


9 o'clock A. K. 


6 o'daok p. M. I Obsebvationb. 




Bu. 


Ttw 


WInil. 


am. 


r^ 


Wmd. 1 llA.NFA<.LII>INOCTOU>,Sl>ld>aIiBoD<tnril^ 




Oct. 1 


30.21 


55 


a 


30.12 


aq 


B, 


M»[ touUfui day. 






30.2 


.« 


SB. 


30.3 


57 


H. 


Beiuliful dn;. blowy p. k. 




3 






NW. 


30.20 


53 


s. 


Mo.tb»nUfuld.y. 






o!ii 


67J 


s. 


30.fi 


58 


8, 


Blowy and doudy. r^a In the oraiiuig. 




5 


3fl.20 


6S' 


sw. 


80.9.S 




NW. 


tloudy *. H., bnullfu] f. 11. 




6 


30.22 


52 


E. 


30.11 


55 


SW. 


Sloimy and ihaway. 




7 


30.2 


S6i 


sw. 


29.90 


53j 


W8W. 






a 


29.84 




sw. 


29.B0 




SW. 


VBTjwttKid rough. 




9 


29.79 


5<i 


sw. 


39.75 


48i 


NW. 


Gloomy, thonery A, ii..fiiisllllSp, H., riiawtryeTB 




10 


29.96 


50* 


sw. 


30.7 


4B 


NW, 


Stprn. J, diowm of rata uid lull. 




11 


30.10 


50 


s. 


30.13 




SL 






12 


30. 


631 


8. 


29.90 


66 


8W. 


Suindy.wlihh™.ril»waf. 




13 




5aj 


SW. 


29,70 


57 


S. 


Gloomy A. M..VByw«F. «- 




14 


29! 7a 


49° 


N. 


39.76 


SI 


SW. 






IS 




49J 




89.76 


N. 


Voiy™iA.ii„BnEp.ii, 




16 


29:22 


H 


SW. 




51 


w. 


Vny «onny, wltb heavy ihoim 




17 


29.S3 




NW. 


29.43 


*H 


NW. 






18 


29.5S 


43 


NW. 


ffl.MI 


4fi" 


NW. 


Showery A. «., windy p.«, 

Fr»[y mimilBg, blowy Aowery ihy. 




















SO 


29.50 


53 


w, 


29.e3 


48 


E. 


Very Bonny and ihowjiy. 




21 


30.27 


41} 


N. 


30.11 




NW. 


RouEh and ihowoy l.u,, vsy blowy r. H. 




22 


29.78 


50* 


WNW. 


29.73 


47i 


NW. 


BauUfuIday.ftoittB. 




28 


29.53 


47 


N. 


30,11 


4U 




llfaudful day, fmn A. H. 




S4 


30,15 


37 


N. 


30.30 


38 


n! 


BeuiilTul A. H., doudy, («• dTopa otaittt.m. 




2S 


30.33 


41 


N. 


30.40 


41 


N. 


BoiuUftilday.dDiidyb)owy«voilmt. "31 




3fl 


30.50 


48} 




30,52 


48 


NW. 


MpalbBauUnUday. 'l^U 




27 


SO.U 


S3 


NW. 


30,54 


52 


NW. 


Cloudy.ialnlnlheevenbig. ^^^M 




2R 




47 


NW. 


30,«7 


46 


8. 


Mo.tbeamlFulday. 'SH 




29 


3*iGit\ 47j 


NW. 


30.59 


48 


8W. 


Cloudy rabibuhoevBoing. • H I 




30 


30.22' SOj 


SW. 


30.10 


52 


W 


Very blo-J and wet " 


■ 


31 


29.92! 52 


SW. 


29.90 


47 W. 


Very nonny and wot. 


■ 






^ 


^^1 


H 











W ' 


■^ 


' 


~ 
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ti.tt 


9 o'dock 


A. m. 




<=— II 




rr 1 


Bu. 


Tbcr. 


Wtod. 


_B«JT|^ 


Wtal. 


Not. 1 


"iisi 


52~ 




29.90 


63 


W. 


SIDrmy nod IhoKny. 






i9.ai 


«' 


V/'. 


•9.90 


47 


W. 


Very jloiiny and w« a. m., aim bul wet 




8 


29.91 


E. 


29.69 


S21 


8. 


Vny gUwmy, rilghl rjdd a. «., wty ite 


aymdat 


i 


39.71 


49 


S. 


29.49 


63 


S. 


Showery >Dd ilonny i. K., TOfY ilonny u« «et r. h. | 


& 


20.16 


47 


sw. 


29.5 


1 


SW. 


Very Wi.wy and ihoweiy. 




« 


39.38 


431 


NW. 


29.68 


NW. 


Vrrj mmnr uKl iliowery a. 11., tmiiUn 




7 


2S^ 


4l' 


NU. 


29.9 


E. 


Very. Ttry uoimj And TDy hM. 






i9. 10 


461 


N. 


29.43 


42 


N. 


Flnediq-, 




3 


29.81 


41* 


N. 


30.2 


39 


N. 


BauUful (toy, •light ftM *. » 




10 


30.3fi 


39 


N. 


30.32 


36 


N. 






11 


30.44 


39 


NE. 


30.46 


40 


E. 


Fi»lnt|ilaam;,CnHA.>). 




ii 


30.41 


43 


E. 


30.47 


41 


8E. 


Fine day. 




11 


30.40 


43 


W. 


30.53 


41 


NW. 


Shoiroiy A. M., TwiuUfiil r. m. 




u 


80.63 


43 


NW. 


30.60 


46* 


NW. 


Fn«y A. H., dandy ud wet p. 11. 




la 


30.S4 


48 


NW. 


30.M 


47 


NW. 


Fl«l«>dc«d,. 




16 


30.4J 


SO 


W. 


30.10 


49 


W. 


PliwA.ii.,ihowtrTP. J.. 




17 


30.19 


49i 


W. 


30.18 


48 


N. 


Showery *."..b™i'.«. 




IB 


30.27 


49] 


W. 


30.26 




N. 


Very ihowEry A. H., txAiUirul k h. 




19 


30.33 


491 


E. 


30.26 


4S 


N, 


Cloudy and inlily. 




30 


30.S-2 


47] 


8E. 


30.33 


46 


E. 


Very fine dAy. 




21 


30.1 


44* 


E. 


30. 




E. 


Showery A. H.,BneF.li. 




22 


30.3 


41) 


E. 


30.10 




N. 






33 


Sa29 




N. 


30.30 


371 


N, 


Mem beauUfnl d»y. hard fro«. 




2i 


30.28 




N. 


30.20 


4lJ 


N. 


Verymisly. 




as 


30.1 




SE. 


39.90 


42* 


SE 


Very gloomy, alight rain in the evening. 




26 


2S.81 




aw. 


3S.B0 


49^ 


SW. 


Blowy and Ihowery. 




27 


29.80 


49} 


sw. 


29.70 


49' 


SW. 






SB 


29.S9 




8. 


29.10 


47 


sw. 


Very rough .^ wet 1. x., blowy c u. 




■29 


28.82 


«i 


sw. 


29. 


48 




Very rough aodiwl. 




30 


29.60 


43^' 


N. 


39.68 


42 


N, 


BOMullful day, gtoomy evening. 




Dec. 1 


28.81 


46 


w. 


38 92 


46 


w. 


VeT>-ioughaDd»elA.j».,.Up"B7«id-ind,p.i.. | 


3 


29.S2 


47 


NW. 


■iBiBl 


47 


NW. 


Blowy A. H., ane IBII gloomy p. u. 




3 


29.99 


50 


W. 


sal 


50 


8. 


Showery day. 




4 


29.98 


50 


8. 


29.91 


m 


S. 


Blowy DDd diowery. 




5 


29.9fi 


61) 


SE. 


29.91 


53' 


SE. 


Blowy and cloudy. 






2S.92 


BK 


29.82 


6.1J 




nough uTid gloomy a. m., very tough e. 






■29.87 


E. 


29.63 


50' 


s! 


Rough and ilumciy a. h.. very lough r 




B 


39.99 




NW. 


30.34 


45 


NW. 




hAU. 


9 '30. 40 
ID, 30. 40 


47 
Hi 


SW. 

8. 


30.20 
30.40 


46 


8. 


Ftoe day, .light .bowen a. m, 




41) 


SW. 


11 30.59 


42 


S. 


0.5< 


431 


N. 


Very Hm day, illght fiwl a. h. 




1-2 '30.60 




W. 




44" 


N, 






13 30.60 


43 


K. 


3o!6 


41) 


N. 


Very gloomj nod miity. ftoii a, m. 




14 30.78 


46) 




30.79 


46' 


E. 


Cloudy, Amdnpi or lain. 




IS 30.83 


45J 


NE. 


30.83 




NE. 


Very fine day. 




6 30.77 

7 30.73 


48^ 

44 


NW. 
NW. 


30.83 
30.58 


47 
40 


NW. 


Very ane day, blowy P.M. 
Moit beautiful day. 




N. 


B 30.63 


34 


KW. 


30.68 


37 


N. 


MiBi beautiful day, hard fiuul. 




9 30.63 


38 


W. 


30.6U 


S5i 


N. 


Cloudy, with hard ftort a. h., Imi»(lfu 




20 30.50 


43 


w. 


30.43 


44° 




Cloudy, allRtal .bowas all d.y. 




31' 30.39 


47 


w. 


30.50 


40 


NW. 


Sho»eiy day. 




22 30.62 




NW. 


30.6-2 


41 


NW. 






23 30.63 


39) 


NW. 


30.6 


42 


NW. 


Pine, wllh trett A. «., ibowerr r. ». 




2* 30.49; 47" 


W. 


30.4 


46 


W. 


Sbo-ery day. 




2fi 3D.S2 47 
26 30.66 42} 


N. 
N. 


30.60 
80.68 


44 


N. 


Mwl beautiful day. 
VeiyfiJieday. 




43i 


N. 


37 30.61 


41 


BE. 


30.50 


41 


SE. 


Very Bne day, inuH hme. 




38 30.34 


40 


SE. 


30.22 


42 


SE. 


fine A.M., gloomy P.M. 




± 29 30. 




S. 


29.81 


46 


SE 


Stormr. »itli beaiy ibowen a, a., Uii 




1 1^29.61 


61 


5. 


20.49 


57 


8. 






■ 


29.42 


S3 


S. 


2S.71 


40 


E. 


Stormy wel monJog, iliowetj Aty. 




1 
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ieleorologkai Table, extracted Jrom the Register kept at Kin- 
fauns Castle, oit the east side of Scotland, Lai. 56° 23' SO". 
Above the level <f the sea 150 feet. By ihe Right Hon. 
Lord Gray. 



























Evoillg, 


ilMtS. 


Heu 




u^^^ 


16M. 






«ghmr 


'S' 


Sacm. 


F^. 


fiuou. 


Th^ro,. 


'■"- 


Thtm. 


Januniy, .. 


29.286 


43.032 


29,315 


40.677 


41.000 


4.30 








29.7B1 


41.000 


29.731 


39.750 




























te? 


















39.799 


65.290 


29.793 


50.033 


53.681 


1.25 




7 




29.67fi 


58.033 


29.676 


65.300 


57.000 


2.2.^ 




17 




S9.792 


62.387 


29.790 


58.268 






























29.813 


6S.200 


29.807 


51.633 


54.067 


3.25 




16 


OcWher, .. 


29.668 


4fl.097 


29.6ttO 


47.26B 


48.226 


1.60 




17 




29.663 


41.900 


39.646 


41.200 










December, 


29.971 


39.548 


29.958 




39.935 


.75 




2t 


Average of 1 
the JCHT, ( 


29.7-14 


4.'».653 


29.740 


47.163 


4S.S87 


23.10 


169 


206 



4 



ANNUAL RESULTS. 

MORNING. 
Barohbtkb. TaEnMOMKran. 

OittTvalioTU. fFind. Wind. 

Highest, I5th Dec. NW. 30.56 I 3Ifrt Jojj, SE 70° 

LowcBl, 1st Dec. ... SW. 38.50 I 28th December, ... W SS* 

EVENING. 

Highest, Uth Dec NW.3a53 | 3 lit July, E. 66* 

LowBit, lBlDec...SW. 28.62 I 27th December, ... W 36" 



WealAer. 

Fair, 

Riun or snow, . . 



fFind. ThatM. 

N. andNE 39 

B.and8E B7 

S. andSW 138 

W.andNW Ill 

366 



Exlreme Cold and Heal by Stx'a Thermtneler. 
Coldest, 2Bth December, Wind W. ..„_......... 32" 

Hotte.t, 30lh Julj, do. 8E. VB" 

Mean temperature for the year 1834, N , W 587 

RemlU itf TtBO RaU Gauge: 

I. Centre afKmfaunsGaraun,about20fealabove the level) 23^0 
'2. giiuaic Tower. Kinfauns Cnstle, 180 feet 23.25 



Edinburgh MelearolOgicai Tables. 



Abttract of Register of Vie Barometer, Thermometer^ and h 
Gauge, Jcept ai Edinburgh in 1834. By Alexaki 
Aqie, Esq. 



MOUlK. 




■n^ 


«»v^ 


l^Uia 


M«m helghl ot 


'■a- 




M^ 


Stas. 


KllL 


M^ 


«™. 


e.=n. 




Januorjr, . 
Fobraary. . 


4-2.42 


4a 71 


36.77 


4B.06 


29,307 


29.399 


3.38 




41.04 




35.13 


45.08 


29.781 


39.746 






45.-'9 




38. BO 


48.B7 


99,S56 


-29.(ia{ 
























M.m 


60.10 


44. SB 




S9.8J6 


a.Q.832 


.61 




jS?/" ■ 


maj 


£5.37 


48.93 


U4.B3 


29.7J3 


29.721 


1.39 








S3.19 


65.33 




S9.S3S 






Amg^t, :. . 


HA ,, 


50.36 


fli.is 




2S.6G5 


29.034 


1.18 








fries 


43.03 


60. 


39.807 


29.B7I 


4.50 






Sl).97 


4tL35 


43.35 




?W» 


29.723 






















Decimiber, . 




43.38 


37.90 


4e.55 


ao.(|ifi 


30.034 


1.52 




Ann iml mean. 


51.263 


47.486 


42.832 


54.039 


29.727 


39:891 


30.98 






















ofmmn. oDd j- 


49 


399 


4tl 


344 


29 


809 







The obaervntiona fhim irUeli thUabatraCt in taten, trero made behind tbe 
Regent Terrace, on the south- east elogie of the Calton Hill. The height 
of the inatrumenta ia 246 feet above the medium level o! the sea. The 
morning and evening obaervationa were made about 10 a.;*, and 10. 



SCIENTIFIC INTELLIGENCE. 
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METEOROLOGY, 

]. hifluence of the Moon on the Weatfter. By F. MarceL' 
Oa the question whether the moon has any influence on the 
weather or Dot, there are two opposite opinions ; tbe great tnass 
of the people, including sailors, boatmen, and most practical 
farmers, entertain no doubt whatever of the influence of the 
flioon ; whether the chaTige of the weather at the lunar pliases 
will be from fair to foul, or from foul to fair, none of lliem pre- 
tend to decide beforehand, but most of them think, that at the 
new and full moon, there is generally a change of some kind, 
On the other hand, philosophers, astronomers, and the learned 
in general, attrihule this opinion ahogether to popular prej udicc. 
Finding no reason, in the nature of atmospheric tides, for be- 
lieving that changes should take place on one day of the lunal 
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^^BBther ihan another, they consider the popular opinion lo be 
uasupported by any extended series of correct observation. 
In the Annuaire for 1833, Arago, the learned editor, has pre- 
sented the result of tlicobscrvalionsofSchubler, in Germany, du- 
ring twenty-eight years, or 3i8 synodic revolutiona of the moon. 
During this period of 318 new moons, &c, the number of r^ny 
days were as follows : — 

^m^ It mined on the day of the nen moon, 148 times. 

^H|ll Du. da flrst quarter, . 106 ... 

I, Do. da. fullmooa, . . 163 ... 

Do. da, Jaat quarter, . . 130 ... 

The observations of Schubler were made during eight years 
at Munich, four years at Stuttgard, and sixteen years at Augs- 
burg. As a good meteorological register has been long kept at 
Geneva, the author thought it would he interesting to ascertua 
from the tables, (whiuh have been carefully published in the 
Bibliotheque of that city), whether, during a period of thirty-four 
years, viz. from 1800 lo 1833, any inferences could be drawn for 
or against the popular opinion on the subject of lunar Influence. 
He Bnds, during these thirty-four years, the number of rainy 
days, and the quantity of water fallen, to be as follows : — 

itaipy flayL W^fd EiUki. 

iS.t the new moon, .... 123 433 lines. 

*' Firet quarter, 122 439.6 ... 

■'■' Full moon, 133 41S.7 ... 

Last quarter, 136 368.6 ... 

Throughout the whole periud, . 3,657 Ob's in. 93 lines. 

Thus it appears, that during thirty-four years, or 1^,419 days, 
comprehending 420 synodic revolutions of the moon, there have 
been 3657 rainy days. This gives for evei-y 100 days 29-45 
rainy days ; and we find, lliat 
^epi, For every IQO days of new moon, 20.29 hare l>een rainy, 
^^^ Do. do. fint quarter, 39.05 do. do. 

^V Bo. do. full moon, 31.43 do. do. 

"'^ ' Do. do. lust quarter, 30.48 do. do. 

Hence,!! is evident that, during these thirty-four years at Geneva, 
the days of new moon and llie days of the first quarter have 
been just about as liable to be rainy days as any other common 
day of the month, while the days of full moon and those of the 
last quarter, have been rather more liable. But although the 
days of full moon have been rather more frequently wet days 
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than those ol' new moon, it does not follow ihat mure water has 
fallen at full moon than at the change. The result of observa- 
tion in that respect is as follows : 

For ererj 100 dajs of new moon, there fell 103.9 lines- 



first quarter 



do. 



Bo. do. U^t quarter, do. &7.0 ... ^^^| 

The average quantity for every 1 00 days is 93.6 lines, whence 
it appears, that at the new moon, the first quarter, and the full 
moon, more water has fallen than on common days ; at the last 
quarter less. The quantity fallen on the total of the lunar 
phases, surpasses that on other days In the proportion of 98 to 
93-6- Another question is, whether a change o/'tpraiher is more 
liable to happen on the four principal days of the lunar phases 
than on common days. But it must be decided what is meant 
by the term change of weather. This term should, the author 
thinks, be limited to a change from clear weather to rain, or 
from rain to clear wealher, and not be understood to include, 
as some meteorologists make it, all changes, such as that from 
calm to windy, or from clear to cloudy, &o. As the author ac- 
cepts it, the weather must have been steady during two days at 
least ; that i!<, that the weather has lieen clear, or that it has rained 
more or less during two consecutive days. For example, a week 
has passed without rain ; it rains on the eighth day, and on the 
ninth the weather is again fine. In this case, according to the 
lor's definition, there is no change of weather. So also, if it 
has rained during five successive days, the sixth and seventh 
must be clear in order to constitute a change of weather. This 
may be arbitrary, but at least it is not vague, and, if practised, 
it will prevent, in the balancing of calculations, any leaning to a 
favourite hypothesis. To avoid another error, into which some 
have fallen, the author marks no change as occurring on lunar 
phases, but those which take place on the very day, and never 
those which may happen on the evening before or on the next day. 
With these precautions, he finds that, during the thirty-four years 
r 12,419 days, there have been 1458 changes of weather. Of 
this number, 105 have taken place at the epoch of the two prin- 
cipal lunar phases, viz. 54 at the new moon, and 51 at the full 
, nioon. Now the whole number of principal phases duriijg 
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liiirty-four years is 840; iherpforo. as 12419 : 840 : : 1458 : 98.6, 
the number uf cliangcs wliich wuuld have taken place at new and 
full iiHJon, had these lunar phases had no more than the share of 
cummun days, but instead of which, the number was 105. Of 
the 64 changes at new moon, 32 were from rain to fine weather, 
sDd S2 from fine weather to rain. Of the 51 at full moon SI 
were from rain to clear, and 20 from clear to rain. Thus, at 
(he new and lull moon, the changes to fine weather are to those 
lo rain as 63 to 42. Having thus proved that tlie epoch of now 
and full mocm are not absolutely without some effect on ihe wea- 
ther, the author examined whether this effect was confined to 
those very days, or extended to the day following. On the days 
following the new and full moon, there were 129 changes, in- 
stead of 98.6, which would have been the number had these 
shared the proportion only of common days. With respect to 
the days of the first and last quarter, the changes on these were 
96, which bring them nearly to the condition of common days, 
It is thu6 shewn from the tables, that the chance of a change 
at new and full moon, compared with the chance on ordinary 
days, is as 125 to 117, and that the chance on the day follow- 
ing these two phases, compared with the common days is as 154 
to 117. Upi>n the whole, therefore, this examination lends some 
support to the vulgar opinion of the influence of new and full 
moon, but none whatever to any special influence of the first and 
third quarters. With respect to the barometrical pressure, it is as- 
certained that out of the 1458 changes of weather, there were 
in 1073 cases a corresponding rise or fall of the barometer, ac- 
cording as the change was from rain to fair, or the contrary. 
This is nearly as 3 to 4. Of the 385 false indications of the 
barometer, 182 were on a change from rain to clear, and 203 on 
a change from clear to rain. Finally, of the 385 anomalies of 
the barometer, 17 were at full moon, and 10 only at new moon. 
2. Snow Blindness. — When the division of Cordova marched 
from Cuzco to Tuno, it hailed at Santa Rosa. During the 
night there was a heavy fall of snow. They continued their 
march the next morning. The effects of the rays of the sun, 
reflected from the snow upon the eyes, produces a disease which 
the Peruvians call norumpi. It occasions blindness, accompanied 
by excruciating tortures. A pimple forms on the eyeball, and 
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causes an hching pricking pain, as though needles were continu- 
ally piercing it. The temporary loss of sight is occasioned by 
ibe impossibility of opening the eyelids for a single moment, the 
smallest ray of light being absolutely insupportable. The only 
relief is a poultice of snow, but as that melts away, the in- 
tolerable tortures return. With the exception of twenty men 
and the guides, who knew how to guard against the calamity, 
the whole division were struck blind with the noTumpi, three 
leagues distant from the nearest human habitation. The guides 
galloped on to a village in advance, and brought a hundred In- 
dians to assist in leading the men. Many of the suS'erers, mad- 
dened by pain, had strayed away from the column, and perisheil 
liefore the return of the guides, who, together with the Indians, 
took charge of long files of the poor sighttesa soldiers, clinging 
to eaeh other with agonized and desperate grasp. During thetr 
dreary march, by a rugged mountain path, several fell down 
precipices, and were never heard of more. Miller himself suf- 
fered only fifteen hours from the noriimpi, but the complaint 
usually continues two days. Out of 3000 men, Cordova lost 
above 100, The regiment most affected was the Voliigeroi 
(formerly the Numancia), which had marched from Caraccas, a 
distance of upwards of 2000 leagues. — 3/tm. of General Miller. 



3. Discover^/ of Saurian Bones in the Magnesian Congh- 
vierale near Bristol. — Although some of the earliest noticed 
Saurian remains were the fossil Monitors of Thuringia, discover- 
ed in the Continental equivalents of our magnesian limestone, 
—characterized by the same testacea and fishes which occur in 
corresponding formations in the North of England, — it does not 
appear that Saurian remains have been until now detected in this 
geological site in our own series. Hecentiv, however, a quarry 
of the magnesian conglomerate, resting on the highly inclined 
strata of carboniferous limestone, at Durdham Down, near Bris- 
stol, has afforded some Saurian vertebras, ribs, femora, and pha- 
langes, together with claws, the latter of considerable proportional 
size: a curacoid Iwne has also been found, approaching very 
nearly to that of the Megalosaurus. The general character nf 
the Imncs seems intermediate between those of this genus Had tfw* j 
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isocodile. Dr Riley, who submitted the epecimena liithcrlo disi 
covered to the Literary and Philosoptiical Society of the Bristol 
Institution, is understood to be preparing a detailed account of 
this interesting discovery for the Geological Society. The only 
Saurian remain hitherto found in this island in a site approach- 
ing to (his, was a fragment of a lower jaw apparently of a gavial 
discovered in the lower l)e(!s of the new red sandstone at Guy''8 
Cliff, Warwickshire. This fact is noticed in Parkinson's small 
work on Organic Remains. — London and Edin, Phil, Jaurn. 

4. Analysis of the Fossil Tree seen at present imbedded in 
the Sandstone at CraigUith Quarry, by Mr Robert Walker.^ 
Exposed to heat in a tube, it gives off bituminous matter and 
water. Dissolves with considerable effervescence in diluted mu- 
riatic acid, carbonaceous matter being at the -same time deposit- 
ed. Its constituents are, carbonate of lime, 50.36 ; carbonate of 
iron, 24.65 ; carbonate of magnesia, 17.71 : coal, with silica aiid 
water 6.15^=9887. 

5. On the Origin of the Erratic Blocks of the Norlk ff 
Germany. — The following conclusions are given as the result of 
Ktoden's investigations on this subject ; lliey form the couclu- 
ding paragraph in his interesting work, entitled, " The Petrifac- 
tions of Brandenburg, and especially those which occur in the 
rolled Stones and Blocks of the Sottth Baltic Plain.'" 1, A part 
of the erratic blocks of the plain of North Germany, and indeed, 
by much the larger portion, have a great analogy to the rocks 
of the north of Europe, and those rolle<l masses which contain 
petrifactions, also agree in their organic remains with northern 
rocks ; and indeed, there are even rocks and petrifactions amorig 
them which are peculiar to the Scandinavian peninsula. On the 
other band, many of the i-ocks and petrifactions which are cha- 
racteristic of the north, have not been found among the rolled 
masses, and those petrifactions which arc extremely abundant 
in Norway and Sweden, are replaced by others in the erratic 
blocks. 2. Another part of the rocks containing petrifactions, 
which occur as blocks, agree in external characters with the rocks 
of the north, but contain petrifactions which have not yet been 
found in Scandinavia. Many of these petrifactions are amongst 
the most abundant which occur in the blocks. 3. A ihinl class 
helonfr to rocks which are entirely awnntinj; in the north, and 



4 
4 



i 




I 



i 



Sdentific Intelligence.— Geologf/. 
the pcliifactions which some of them contain are ne-ver met with 
in Norway or Swetien. 4, The first only of those divisions of 
rocks can, with probability, have a northern origin assigned them; 
in regard to the second it is more doubtful ; but we cannot ad- 
mit such a view in regard to the third class, and that which is the 
richest in petrifactions. 5. The last cannot with probability be 
asserted to have been derived from the mountains which bound 
the South Baltic Plain. 6. Nor can they have come from 
mountain masses destroyed in their original situation. 7- They 
cannot be supposed to have at an earlier period existed in the 
north, unless we assume what is very improbable. Thus it ap- 
pears that the result of my labours in regard to answering the 
question of the native country of the erratic blocks is almost a 
negative one. It is doubtful if a more intimate acquaintance 
with these masses will lead more speedily to the answer to this 
question than a fortunate hypothesis. It is certain, however, 
that complete investigations on the nature of erratic blocks will 
afford a secure basis for inquiries as to their origin, and it is 
therefore to be wished that we should receive numerous and ac- 
curate contributions to our knowledge of the blocks of all parts 
of the South Baltic Plain. So much, however, is decidedly 
proved by my labours, that the great geognostical phenomenon 
of the erratic blocks in the South Baltic Plain, cannot be ex- 
plained by one simple event, and that much more complicated 
causes and forces must have co-operated than has hitherto been 
believed. It is equally evident that we stand at a greater dis- 
tance from the solution of the problem than we imagined; that 
apparently the key to the great riddle is not yet found, and thai 
the question seems now less satisfactorily determined than ever. 

6. WoUaslon MedaL— The Wollaston Gold Medal has been 
awarded by the Geological Society to Dr Mantell of Brighton, 
for his many important discoveries in Fossil Comparative Ana- 
tomy, particularly of the genera Iguanodon and Hylasaurus, 

7. Roynl Medal ^r Gedogy and Mineralogy. — At a meet- 
ing of the Council of the Royal Society of London, held lait 
December, the following report from the Committee appointed 
to consider the award of the royal medal in Geology and Mine- 

*'ogy, for the current year, was read. 
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" The committee appointed to cunsidtT and report upuu the 
most proper award of the royal medal for Geology and Minera- 
logy, recommended that the said medal be given to Charles 
Lyell, Esq., author of a work entitled ' Principles qf Geo- 




" The Committee, declining to express any opinion on the 
controverted positions contained in that work, beg to state the 
following as the grounds of their recommendation. 

" 1. The comprelieDsive view which the author has taken of 
hia subject, and the philosophical spirit and dignity witb 
which he has treated it. 
" 2, The important service he has rendered to science, by 
specially directing the attention of geologists to effects pro- 
duced by existing causes. 
" 3. His admirable descriptions of many tertiary deposits j 
several of these descriptions being drawn from original ob- 
servations. 
" 4. The new mode of investigating tertiary deposits, which 
his labours have greatly contributed to introduce, vii. that 
of determining the relative proportions of extinct and still 
existing species of fossils, with a view to discover the rela- 
tive ages of distant and unconnected tertiary deposits. 
" Resolved — That this report be received, and adopted as the 
opinion of the Council ; and that the royal medal for Geology 
and Mineralogy be accordingly awarded to Charles Lyell, Esq. 
for his work entitled ' Principles of Geology^ 

" Resolved — That the royal medal for Geology and Mine- 
ralogy, for the year 1837, be given to the author of the best 
paper, to be entitled, ' Contributions towards a System of Geo- 
logical Chronology, founded on an Examination of Fossil 
Remains, and their attendant Phenomena,' and to be communi- 
cated (o the Royal Society after the present dale, prior to the 
month of June in that year." 

MINERALOGY. 

7. Dinvionds at Alters. — The Sardinian consul at Algiers, 
M. PeluKo, lately purchased from a native three diamonds, which 
were found in the auriffroua sand of the river Gumel, in the 
province of Constantine. One of llicm was purchased by M 
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Dufresooy, the oX\kt two by M. Brogninrt, fur the museum and 
collection of M- de Dree. 

8. AUaniUrf Greeniand. — This rare mineral occurs imbedded 
in the granite of Greenland, where it was discovered by the late 
Sir Charles Gieseck^. Mr Allan conjectured it might be a va- 
riety of gadolinite, but Dr Thomson of Glasgow, who was fur- 
nished with specimens for examination by Mr Allan, determined 

'that, chemically considered, it must be owned as a new species, 
which he named Allauite, in honour of Mr Allan. Thomson 
found it to contain, of silica 35.1, oxide of cerium 33.9, black 
oxide of iron 25.1, lime 9.S, alumina 4.1, volatile substances 
4.0, ^ IIS.O. The imperfection of this analysis, shewn by 
the excess of the coostitueat parts, rendered a repetition of 
it desirable. Fortunately the Allauite has been again analyzed 
by the celebrated Strumeyer, who gives the following as the 
rcBult of his analysis: Silica 33.021, alumina 15.2S6, pro- 
toxide of cerium 21.600, protoxide of iron 15,101, protoxide 
of manganese 0.404, lime 11.080, and water 3.000; = 99.43a 
It follows from this analysis, that the Allanite, although in 
composition nearly allied to the orthite of Berzelius, differs 
from it in not containing yttria. It is still uncertain if the 
Cerin of Haidinger is the same mineral as Allanite; and it is 
equally doubtful if the mineral from the Mysore, analyzed by 
Wollaston, belongs to the Allanite species. 

9. Needle Ore. — This was first analyzed by John, who proved 
that it was not, as had been previously supposed, an ore of 
chrome, but a combination chiefly of bismuth, lead, copper, and 
sulphur, in which the proportions were as follows: Bismuth 
43.20, lead 24.32, copper 12.10, nkkel 1.58, ieUuHum l.SS, 
sulphur 11.58, loss 5.90; = 100.00. In a late analysis of this 
ore by Hermann Fricit, in Poggendorrs Annalen for 1834, the 
nickel and tellurium (which, by the by, John had placed as 
conjectural substances) were not found. After repeated analy- 
ses, he gives the following as the composition of this ore : Sul- 
phur 16.61 , bismuth 36.45, lead 36.05, copper 10.69 ; = 99.70. 
The formnla of composition, 

CopBi-H2PbBL 

10. Platina and Gold of the Uralian Mountains. — It woald 
appear, from some late investigations, that the platina occiiq 
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disseminated grains and also in masses several pounds weight, in 
serpentine, in which it is associated with chromate of iron. Part 
of the gold of that region occurs in quartz veins, along with 
auriferous iron-pj' rites, and graina of gold have also been de- 
tected in the serpentine. The chlorite slate of the Urals proba- , 
hi J also contains pSaiina. 

11. Hydroboraciie, a new mineral. — Colour white, radiated 
and foliated, and soft like gypsum. Specific gravity = 1.9- It 
is readily distinguished from such minerals as it might be con- 
founded with, by its easy fusibility before the blow-pipe. Ac- 
cording to H. Hess, it contains the following ingredients : Lime 
13.398, magnesia 10,430, water 26.330, boracic acid 49-922: 
= 100.00. 

IS. Idocrase in t/te Island of' Skye. Discovered by G. B. 
Greenoitg}t, Esq.—'Y\\\s mineral was found at the junction of a 
trap dike with the calcareous lock it traverses. Its locality is 
about a mile and a half south of Broadford, on the way to 
Kilbride. The dike averages about four yards in width. Mr 
Greenough could not determine its e.ttent, from the heather, 
&c. which covers the surface. 

IS. Chiastolite. — According to Dr G- Landgrebe of Marbourg, 
as stated in Schweiggei-Seiders Journal, H. S. 18S0, this mi- 
neral contains, silica 68.497, alumina 30.109, magnesia 1.125, 
water and carbon 0.269 ; = 100.00. The remarkable structure 
of this mineral is well known ; we may add, from Weiss, that 
many salts, as muriate of soda for example, when dis.solved in 
fatty substances, as butter, and again crystallized from them, 
Exhibit in their crystals the same structure as observed in chias- 
tolite. 

14. Antitnonial Nickel. — Our latest discovery from the ever 
inexhaustible Andreasberg is a very interesting mineral, a com- 
bination of nickel and antimony, resembling at first sight copper- 
nickel ; but, having attracted the attention of a pupil of mine, 
Mr Charles Volkmar of Brunswick, Stromeyer and self follow- 
ed up the examination. The ore is found in minute thin hexa- 
gonal plates, which seem lo be regular, and in interspersed par- 
ticles, on galena and speiscobalt, Fracture uneven, passing inter 
small conchoidat. The terminal planes are of a high metallic 
lustre, the planes of fracture shining. The colour is a light cop- 
■ ' Bb2 
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per-rcd, with a strong inclination to violet. Tl]is bluish exte- 
rior resembles certain variegated colours, but the character is 
the same in iis fresh fracture. The powder is reddish-brown. 
The ore is brittle. Its hardness rather that of cupper-nickel, 
bdng scratched by felspar, but scratcht^ fluor. The specific 
gravity cannot as yet be ascertained, on account of the smollness 
of the specimens Stromeyer's analysis is, nickel 31.S07, anti- 
mony 68.793; =100, Wegaveitthenanieof Antimonial Nickel 
(Antiinon. Nickel). — Hausman. 

16. Carbojiaie of Slrontites discovered in the United States. — 
This comparatively rare mineral has been discovered at Scoharri, 
New York, in the vicinity of Bollcave, which has already fur- 
nished so many fine minerals. — SiUiman's Journal for October 
last. 



16. T!i£ three Races o/t/ie Human Species, as connected w 
different Languages. — I'richard has compared the distiibution 
of languages with that of the races of the human species, and 
has shown the contradictions which occur in regard to the origins 
of languages, by assuming the existence of three distinct races; 
since by applying the principle of physical characters to the 
consideration of the races, nations are united with one another, 
which, in respect to their languages, belong to entirely distinct 
classes. He instances that in the Mongolian race, the two great 
tribes which compose it, the Chinese and the Mongolians, are 
unnaturally united, since their languages proceed from entirely 
opposite principles. The language of the Alongolians is poly- 
syllabical, and has declensions and conjugations; while the lan- 
guage of the Chinese contains only words of one syllable, which, 
without declension and conjugation, come into diiferent relations 
to one another by difference of accent and position. The reli- 
^on of Fo, which is common to both nations; cannot be ad- 
duced as an argument, as it was adopted by the Mongolians at a 
later period. The American Indians, who, in respect to their 
features, seem to resemble the Mongolians, have, on the contra- 
ry, an entirely excluding peculiarity in their languages, in so far 
as that the American languages, however different they may be 
from one another, [jossess, nevertheless, a number of poIysjU^ 
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bical words, the forms of which arc almost ioiiiiitc. We uin at 
once perceive that these objections of I'richard's cannot affect 
the principle of the division of the luiman race upon physical 
principles, but that they are merely directed against certain at- 
tcmpis to carry out this principle. Further, although the nations 
of the Caucasian race are for the most part completely connected 
by their language, while llie Fins and Hungarians, which were 
considered by Cuvier aa belonging to this race, must, according 
to Prichard, be separated from it on account of the peculia- 
rities of the roots of their languages, — peculiarities which arc 
common to themselves alone ; and although, likewise, the Tartars 
and Turks, who are also referred to this race, on account of 
the relation of their language to that of the Jacutes, have also 
a resemblance to the tribes of the Mongolian race, still this is 
not a good argument against the existence of races, but it is 
only at most a difficulty in the consideration of the Caucasian 
race, and an objection against a peculiar mode of classification. 
Still more groundless are Prichard's objections to the Negro 
race, whose languages are so various ; and it can hardly be re- 
garded as a serious remark, when he says that all the separate 
Negro tribes, viz. the woolly-haired inhabitants of the mountains 
of New Guinea, and the Papuas of the Eastern Ocean, have 
acquired their characters from the climate of these regions, for 
it is known that physically distinct races preserve their physical 
characters in the same climate. The actual existence of races 
is proved by the indestructible distinctions of the Negro and all 
other races. The difficulty lies only in the classification of the 
races besides the Negro one, — a difficulty which will probably 
never be solved, and owing to which we must limit ourselves to 
an uncertain determination of the boundaries, by the united as- 
sistance of the physical and moral characters, and of languages 
and history. Tht conclusion of Prichard, that originally there 
was only one stem of the human race, la, it is true, not contra- 
dicted by the belief that, under the present relations of climate, 
there exist various constant races of the human species; but 
such a conclusion is not rendered more probable than it former- 
ly was, by the interesting observations of Prichard on languages 
and nations. — Professor MuUer of Berlin. 
• 17. Descriptive Catalogve of the Pre^mrntions in the Anttto- 
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mical DepiirUnffiU of the Muscttm of the Royal College of Sur- 
geons m Ireland. — In Dr Houston's excellenl catalogue there 
ai^ numerous interesting details regarding the anatomical and 
phy»olo^cat relations of animals well deserving the attention of 
naturalists. Of the different portions of the collection, as re- 
marked in the Dublin Medical Journal, that devoted to the 
anatomy of tlie circulating system seems most complete, consist- 
ing of nearly SOO specimeos. We shall make our extracts from 
this portion of the Catalogue. Here we meet with one of those 
wonderful contrivances — those adaptations of means to end — 
with which comparative anatomy abounds ; and as this subject 
seems to have been a favourite uiih our author, we shall follow 
him out in his researches. The existence of a double heart, 
warm blood, and an active inervation, implies a corresponding 
respiration, which cannot be interrupted for any length of time 
without producing death by asphyxia. But we 6nd among the 
vertebrated and warm-blooded animals a class in which the tem- 
porary suspension of respiration is a necessary result of their mode 
of life, as we see to occur in the whole tribe of warm-blooded 
diving animals. Thus, the whale, the seal, the porpoise, the 
Otter, and also diving birds present examples 'of this. Here, 
so long as the animal remains under water, the mechanical, che- 
mical, and vital acts of respiration are suspended, and were it 
not prevented by some special provision, the accumulation of 
blood in the venous system must be injurious. In order, how- 
ever, to obviate such accidenl.", a beautiful provision is adopted, 
consisting, first in the existence, of what may be called a supple- 
mentary or additional venous apparatus ; second, in the increase 
of volume of certain of the internal trunks; and, thirdly, in the 
formation of vast reservoirs communicating with the venous sys- 
tem, and which receive the blood during the stoppage of tespi- 
ralion. The discovery of this curious apparatus is not new to 
comparative anatomists ; but our author has the credit of first 
demonstrating its existence in many animals, and also in shew- 
ing that the amount or extent of the apparatus was proponjoncd 
to the length of time the animal usually remains under water. 
We shall insert some of his descriptions: — " B. c. 379. Adried 
injecUon of the heart and bloodvessels of a seal (Phoca vUu- 
^na), tbe arteries red, the veins yellow. There is nothing very 
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remarkable in the distribution of the arteries : tlieir size is, how- 
ivhat dimioutive. The whole venous system presents 
I ft most striking exhibition. The vena cava abdominalis is of a 
r very inordinate size: the veiwe hcpalica?, wliich joins the former 
I pear the right auride of the heart, ace dilated into vast reser- 
7 TOirs for tlie blood : the veins in the spinal canal, extending its 
jfrholc length, and two in number, were of such a aze when in- 
IlKcted, ihat, in order for the exhibition of one, the olner was 
* "ged to be removed : on the back part of the neck there is a 
is of huge vessels coiled and twisted together in a very unique 
J. H."— " B. c. 381. The bloodvessels, galUbladdec, 



and ducts of the li 



of a 



1 injected and dried. In this 
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paration, the great disproportion between the vense hepaticse and 
the other vessels of the liver is well shewn. The hepatic artery, 
filled with red wax, is very small, and divides into two at the 
place of its junction with the liver: the vena porta, injected 
green, bears the usual proportion in size to the artery ; the ve- 
nie hepatica;, to be known by the yellow wax, appears as a great 
bag, with three projections fiom it, representing the offsets from 
the bag which passed into the lobes of the organ. The gall- 
bladder and its ducts are smali." — " B- c. 383. The heart and 
principal bloodvessels of an otter (Liitra vulgaris), injected 
and removed from the body. The preparation shews a dilata- 
tion in the hepatic veins like that in the same vesselsof the seal, 
though not to such an amount. The vente cavie and ionomW 
uatte exhibit a like tendency to enlargement. These great di- 
latations in the venous system leading to the pulmonary cavities 
of the hearts in these animals, serve, no doubt, the purpose of 
temporary reservoirs for the blood, when prevented passing on 
freely through the lungs during the long- continued periods of 
submersion to which the animals are accuslometi, — J. H." But 
the same provision, as might be expected, is found in the diving 
birds, a fact first noticed by our author : " B. c. 407. An in- 
jected preparation, shewing the circulation in the great northern 
diver {Colymhts glacialis). The vena cava abdominalis is vastljr 
dilated, and near its entrance into the right auricle forms a distinct 
bag, larger than that of the auricle itself. The vena; liepaticee 
are much wider than ihey are ever found in birds not accus. 
I to diving. — J. H." — " B. c. 408. A drisd prcparatioo 
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'of the heart and bloodvessels in a gannet {Sula alba). In tlw 
ganiiet, which nearly equals in size ihc diver, there is not that 
inordinate dilatation of the great veins leading to the heart, so 
remarkable in that bird. Although the gannet lives on fish, its 
food is taken by a mode different from that adopted by the diver. 
Like the eagle, it pounces suddenly on its prey from a height, 
when (Ijpcovercd near the surface of the water, and then carries 
it up to some dry spot, impaled in its strong sharp bill. It is 
not habituated, like the diver, to lengthened stoppages under 
water, and stands not in need of those provisions, so amply 
given that bird by nature, to obvialc ihe derangements which its 
drculatory and respiratory organs might be exposed to, during 
repealed efforts of submersion. — J. H." — " Our admiration of 
this beautiful provision will be increased, when we reflect on the 
consequences of its absence in man, a being never intended for 
Jong submersion. But when, from disease, the circulation, ei- 
ther in the lung or the right side of ihe heart becunjes inter- 
rupted, we then find that the condition of the vense cava? he|)a- 
ticse represents, to a certain degree, their natural stale in these 
animals during submersion. They become turgid, enlarged, 
and the congestion extends to the liver; but as no provision has 
been made for such an occurrence, this organ swells by conges- 
tion, and the vessels relieve themselves by pouring out their se- 
rum. Dropsy results, and continues until the obstruction is re- 
moved, when it disappears.but certainly to return on every renewal 
of the central obstruction. Here the effect of disease is exactly 
that of a prolonged diving; and as there is no apparatus for the 
reception of the bloody its accumulation becomes a source of evil. 
Before leaving this subject, we may remark, that those phy^o- 
logists who are disposed to adopt the doctrine of Serres, namely, 
that in many cases disease in man only represents or reproduces 
the normal state of organs in lower animals, might find, in the 
state of the hepatic circulation in cases of obstruction of the pul- 
monary heart, some analogy to the venous development of the 
amphibia and cetacea." — Dublin Journal of Med, and Chem. 
Science, No. xviii, vol. vi. p. 435. 

18. Introducium ofFTOgs into Ireland. — It is not generally 
known that the introduction of frogs into Ireland is of compa- 
itivety recent date. In the seventeenth number of the Dublin 
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University Magazine, there is a quolation from ihe writings of 
Donat, who was himself an Irishman, and bishop of Fesulw, 
near Florence, and who, about the year 820, wrote a brief de- 
scription of Ireland, in whicli the following passage occurs : 



" At this very hour,'" says our respected contemporary, " we 
have neither snakes nor venomous reptiles in this island ; and 
we know, that, for the first lime, Jrog-^aiem was brought fram 
England in the year 1696 by one of the Fellows of Trinity 
College, Dublin, and placed in a ditch in the University park 
or pleasure-ground, from which these very prolific colonists sent 
out their croaking detachments through the adjacent counrry, 
whose progeny spread from field to field through the whole king- 
dom. No statue has yel been erected to the memory of the na- 
tural philosopher who enriched our island with so very valuable 
an importation of melodious and beautiful creatures." We may 
state, however, that we have learned from good authority, that 
a recent importation of snakes has been made, and that they are 
at present multiplying rapidly within a few miles of the tomb of St 
Patrick, — Dublin Med. and Ckem. Journal, vol. v. No. xv. p.4!81, 
19- Apparent Death, ickich continued Jar twenty days, byDr 
'hmid. — A young man died in the hospital at Paderbom, who 
iSaa\A not be buried until three weeks after he had breathed, at 
least to all appearance, his last breath. It was not till the twen- 
tieth day that the characteristic phenomena of death became 
manifest. The circumstances of the case were these. This 
young man had been a little time before cured of a tertian ague, 
when he re-entered the hospital, presenting some signs which 
caused an apprehension of phthisis, without, however, present- 
ing any well-marked symptoms of this disease. In other re- 
spects, no disturbance in his health. On the day he died, his 
eyes were suddenly opened, and for some minutes we found an 
irregular beating of the pulse. Several small wounds resulting 
from cauterizations, to which wc then had recourse to rouse him, 
suppurated the second, third, and fourth days. On the fifth, 
the hands of the body were turned back ; from the fifth to the 
ninth day there exhaled from half the body an abundant sweat, 
free from odour. Towards the end of the ninth day, there ap- 
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it a considerable pari of tlie dorsal region serous bulls, 
3 ihose of pemphygus. The limbs still preserved their 
imtural suppleness, and on the eighteenth day the lips still re- 
tained tlieir red vermilion colour. For nine days the forehead 
uontinued furrowed with vertical wrinkles, and all this time the 
eountenance preserved an expression never presented by the 
face of a di;ad body. The body was kept for nineteen days in 
a warm room; it exhaled not the least fetid odour, and there 
was observed on no part of its surface any cadaveric lividity. 
The emaciation was very considerable, a circumstance which, if 
it had existed, might have served to explain these different phe- 
nomena. — Dublin Journal of Med. and Chem. Science, Vol. v. 
No. xiv. p. 304. 

20. Clumical Cmnposition of Oyster Shells. — Professor Ro- 
gers, in Silliman's Journal for July 1S34, gives the following as 
the result of his examination of the chemical nature of tbe shell 
of the common oyster (Ostrca edtilis) : — Carbonate of Lime, 
95.18; Phosphate of Lime, 1.88; Siles, 0.40; Water, 1.62; 
Insoluble animal matter, 0.45 ; Loss, &c. 0.46 ; = 100.00. Oys^ 
ter shell is therefore a carbonate of lime, nearly in a state of pu- 
rity ; and it is in this light that it should claim attention, either iu 
agriculture or medicine. Professor Rogers adds, " the scollop 
shells {Pecten Jeffersonius and P. Madisomvs) of the marl beds 
of the Southern States, yield a larger proportion of animal mat- 
ter than the recent oyster shell ; and indeed in many instances 
these shells seem to have sustained no loss of this or in fact of 
any of their original constituents. The larger kind of coral 
{Aslrea), which belongs to the same marl, contains a very mi- 
nute portion of animal matter, and nearly the same per-centage 
of phosphate of lime as the oyster shells. 



21. Use of Opium. — The use of opium and the hookab is almost 
universal in tbe counlryi and in these the Cutchee finds a solaee 
for every distress of mind or of body. Whether at home or 
abroad, the hookah is his constant companion. He has recourse 
to it at every moment of leisure ; and I have myself travelled 
•with horsemen in the service of his Highness the Rao, who, al- 
though they kept their horses at a smart pace, contriv^j 
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smoke all the wliile. In every species of iialWc i>ock'ty iti Cutch) 
the inAuence of opium is apparent. The character of the people 
has even acquired a dull phlegmatic cast from its effects, though 
it must be rcmarkud tiiat these may bear no proportion to the 
immense quantity ul' the drug that is used. With the exception 
of an unwillingness on the part of the opium-eaters to exert them- 
selves, which probably arises partly from natural lazineas, the 
use of this powerful narcotic does not appear to destroy the 
powers of the body, nor to enervate the mind to thedegree^that 
might be imagined. Visragee, the Iharejah chief of Roba, 
whose name lias been famous in the history of Cutch for the 
last sixty years, has, duiing the whole of his life, indulged freely 
in opium, and has suffered so little from its debilitating effects 
that he was last year detected in ambitious projects against the 
government, and banished to his own castle in consequence. 
He is now at the age of eighty, paralyzed by years, but his mind 
is unimpaired. His case is not a singular one ; and, ou invesli- 
gatioo, I am convinced, it will be found in general that|'the na- 
\]ves do not suffer much from the use of opium. No doubt, 

ttmwever. East Indian opium is leas deleterious in its effects 
duiD that which is produced in Turkey, II is generally taken 
{n small cups rubbed up with water, and the quantities that are 
firallowed would almost exceed belief. Its stimulating effects 
■re sometimes very apparent. On one occasion, I had made a 
very fatiguing night march with a Cutchee horseman. In the 
morning, after having travelled above thirty miles, I was obliged 
to assent to his proposal of halting for a few minutes, which he 
i|l employed in sliarmg a dose of about two drachms of opium be- 

ttween himself and his jaded horse. The eifecls of the dose was 
-^Don evident on both ; for the horse finished a journey of forty 
miles with great apparent facility, and the rider absolutely be- 
fame more active and intelligent,— fiwDte**" Narraliveqf'a Visit 
.^ the Court ofSlnde^ ^c. p. 230. 
^ 22. On the Rapidity of Vegetable Or^onisrarioB.— -The vege- 
iable kingdom presents us with innumerable instances, not only 
_of the extraordinary divisibility of matter, but of its activity in 
(he almost incredible rapid development of cellular structure in 
certain plants. Thus, the Bovhta gigatUeiim (a species of 
fungus) has been known to acquire the size of a gourd in one 
i^m night. Now, supposing with Professor Lindley, that the cellules 
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of this plant are not less than the gggth of an inch in diam 
a plant of the above size will contain no less than 4T,000,000,w 
cellules; so that, supposing it to have grown in the course of 
twelve hours, its cellules must have been developed at the rate 
of nearly *,000,000,000 per hour, or of more than 96,000,000 
in a minute ! • and, when we consider that every one of these 
cellules must be cnmposocl of inuunieroblc molecules, each of 
which is again composed of others, we are perfectly overwhelmed 
with the minuteness and number of ihe parts employed in this 
single production of nature. 

23. How to make Eatable Foodjrom Wood-'Y — To make 
wood-flower in perfection, according to Professor Autenrieth, 
the wood, after being thoroughly stripped of its bark, is to be 
sawed transversely into disks of about an inch in diameter. The 
saw-dust is to be preserved, and the disks are to be beaten to 
fibres in a pounding-mill. The fibres and saw-tlust, mixed to- 
gether, are next to be deprived of every thing harsh and bitter 
which is soluble in water, by boiling them, where fuel is abun- ' 
dant, or by subjecling them for a longer time to the action of 
cold water, which is easily done by enclosing them in a strong 
sack, which they only half fill, and beating the sack with a stick, 
or treading it with the feet in a rivulet. The whole is then to 
be completely dried in the sun, or by fire, and repeatedly ground 
in a flour-mill. The ground wood is next baked into small fiat 
cakes, with water, rendered slightly mucilaginous by the addi- 
tion of some decoction of linseed, mallow stalks and leaves, lime- 
tree bark, or any other such substance. Professor Autenrieth 
prefers marsh-mallow roots, of which one ounce renders eighteen 
quarts of water sufficiently mucilaginous, and these serve to form 
four pounds and a half of wood-flour into cakes. These cakes 
are baked imlil they are brown on the surface. After this, 
they are broken to pieces, and again ground, until the flour pass 
through a fine boulting-cloth, and upon the fineness of the flour 
does its fitness to make bread depend. The flour of a hard wood 
such as beech, requires the process of baking and grinding to be 
repeated. Wood-flour does not ferment so readily as wheaten- 

■ Introd. toBoL \t.^. 

1 In a former number of thia Journal we gave some details \a rcgafi 

Wftd made from wood and ftcm bark. 
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flour; but the Professor found fifteen pounds of birch-n 
flour, with three pounds of sour wheat-leaven, and two pounds 
of wheat-flour, mixed up with eight measures of new milk, yield- 
ed thirty-six pounds of very good bread- The learned Professor 
tried the nutritious properties of wood-flour, in the first instance, 
upon a young dog ; afterwards he fed two pigs upon it ; and 
then, taking courage from the su(M;esH of the experiment, he at- 
tacked it himself. His family party, he says, ale it in the form 
of gruel or »Dup, deimplings and pancakes, all made with as little 
of any other ingredient as possible: and found them palatable, 
and quite wholesome. • Are wc, then, instead of looking upon a 
human being stretched upon a bare plank, as the picture of ex- 
treme want and wretchedness, to regard him as reposing iu the 
lap of abundance, and consider henceforth, the common phrase, 
" bed and board," aa compounded of synonymous terms P— 
Quarterlff Review, November 1834. 
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S6< Concenihiff the Probabilifi/ of Human Life in GUugow. 
By James CUland, LL. D.— That Glasgow is a place of ave- 
rage health for statistical purposes may be infL'rred IVom the 
daily state of the weather, which I publtiihecl in 1831, by which 
it appeared that the average quantity of rain which fell vearly 
during thirty years preceding that period, amounted to rather 
less than 23 inches. But more particularly, the degree of healtli 
may be known, and tables formed for ascertaining the probabi- 
lity of human life, from a series of the mortality billsj wliere 
the age of the living and that c^ persons who have died ai'e nar- 
rated, in connexion with the population, Mbd A table of longevity 
for Scotland, which I prepared in 1821, by which it appeared, 
that, on an average of all the counties of Scotland, there wa^ 
one person eighty years of age for every 143,Vii "f the popula- 
tion ; while, in the county of Lanark, with a population of 
816,790, including 263,046 who live in towns, viz. in Gla^w 
902,426, and in other towns 60,620, there was one such person 
for every 169iVi3' shewing a degree of health in the population 
of Glasgow nearly equal to that of the whole of Scotland. The 
following results have reference to Glasgow, and its suburbs 
which partake of a mercantile and manufactunng population, or 
something between Liverpool and Manchester, the town popu- 
lation being 198,518, and the rural 3908. In 1831, the popu- 
lation was found to be 202,426, the burials d185, and the rale 
of mortality consequently 39i^n- T'l* births being 6868, there 
is one birth for every 29iVfl pcsons- The number of marriages 
being 1919, there is SiY^ births to each marriage, and one mar- 
riage for every 105,0% persons. The number of families being 
41,965, there are ^^'^ persons to each family. It is very satis- 
factory to know, that with the snme machinery in 1821, the 
population being 147,043, the burials 3686, the rate of morta- 
lity was 39iVd) o"") '1 other words, as near as may be to the 
mortality in 1831. By reference to the bills of mortality be- 
tween the years 1821 and 1831, similar results will be found. 
It appears from all the authentic bills of mortality I have ever 
seen, that there are more males born than females ; but, taking 
'he population above fifteen years, the number of females pre- 

mderates. The following results for Glasgow are derived 

om the census of 1831 — 
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Addenda Jbr 1831. — Description of Householders. Married 
men, 30,033. Widowers, 1790. Bachelors, 1437. Maleiiouse- 
holders, 38,259. Widows, 6824. Spinsters, 1882. Female 
householders, 8706. Total families, 41,965. — Counlry totiihich 
tliePopnlation belongs. Scotch, 163,600. English, 2919. Irish, 
35,554. Foreigners, 363, Total, 202,426.— -fle%it»i of the 
Population. Established, 104,162. Digscnters, Episcopalians, 
and Jews, 71,S99. Roman Catholics, 26,965. Total, 202,426'. 
— Number of Paupers, and Expense of Maintaining them. 
The rumberof paupers in the city and suburbs being 500G, and 
the population 202,426, there is one pauper for every 40iVa- 
The number of paupers being 5006, and the sum expended lor 
their maintenance or relief L. 17,281 : 18: 0^, shews the cost 
of each pauper to be L. 8 : 9 : Q\. If the sum for the relief of 
paupers were equally paid by the whole non-recipient popula- 
tion, the proportion to each would be one shilling and ninepentx 
and a small fraction. The sum of L. 17,281 : 18 ; OJ includes 
the entire expenditure of the out and in-door paupers, surgeons' 
salaries, medicines, clothing and educating children, maintaining 
lunatics, funeral charges, &c. Tlic cost of each pauper in St 
John's Parish is L. 3:8:10J. The poor in that parish are 
maintahied or relieved on the parochial system Introduced by Dr 
Chalmers in 1820, i. e. by the Kirk-Session from its own resour- 
ces, without receiving any part of the general assessment for the" 
poor, although the inhabitants of St John's Parish are assessecB 
for the maintenance of the poor generally, in the same maniiBir 
SS other citizens. 
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NEW PUBLICATIONS. 

1. Bibliogrophia PaVeon^logxca Animaliitm SystenuUiea. 
G- F. DB Waldheih. Mosqua, 1834. 

This well arranged, generally accurate, and comprehensive 
Bibliography of Fossil Animals, we consider an important addi- 
tion to the works already published on this subject, 
prove useful to those studying ur writing on the geological fa 
tory of extinct animals. 

8. Oullines of Comparative Anatomy. By Dr Grant, Professor of 
Camparative Anatomy and Zoology, London University. Part 
Ist, Osteology, Ligaments, and Muscles. lUustrated with 65^ 
Wood CntB. J. B. Bailliere, London. 
When this valuable outline, destined, we trust, to become tl 

manual of Comparative Anatomy for our students, is completed 

(promised before October next), we shall lay before our readers 

an analysis of it. 

3. Aide-MiinoiTe da Voyagew, ou Questions relativM a la Geographte 
Physiqtu et Politique ; a I'ladustrie eC aux Bemtx-Arts, SfC. A 
t Uiage des Personnea qui veulent utiliser leur Vt^aget, Par Jik^ 
R. Jackson. Paris, 1834. Small 8ro. pp. 534, sad 4to, VoW 
Tables. 

We recommend this useful work to the attention of those in- 
tending to visit with advantage different countries, or who may 
be required to furnish instructions for scientific and literary pur- 
poses to travellers, because it contains a very full series of quqi 
tions in regard to the more important departments of phydq 
geography, statistics, politics, and the fine arts. 

4. Exposition of the Principles of Mr James Lang's invention/or 
mng Hemp into Rope-ifarTia by Machinery, and its effect c 
Strength and Durability of Cordage, By Macnab & Co. Greenock.™ 
1835. 

onl; towards the end of the 18th century that the art of Sope- 

DUiking engaged the attention of scientific men, and he^n to be conducted 

scientific principles. Then it was discovered, that by the mode of opera- 

1 formerly in use, llie yams could not be brought to bear equally with 

h either i and. therefore, that n greut loss of strenph in the rope UehovMl_ 
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to be the cona«juencf. GreuC eicrtiona were Bccordlngl}> made by several 
intelligent individuals to remedy thia defect, and between the years 1783 and 
I807, no fewer than twenty-two pateata were taken out for improTementa in 
the art, and rormacbinea of various descriptions, — these it is not to our purpose 
tu describe. It may lie suffii^ient to aCate, that the one invented by Captain 
Huddart of Luudnn, was greatlv apprnved of, and obtained the higbeat cele- 
brity. This plan was introduced into Greenock in 1803 by tbe late firm of 
Mesara John Ijiird & Co., but was in iionie measure superseded a few yean 
atler hv (he method now in uae, and which, by the application of the aame 
principle, but of a more 9im]ilecaii9tnicticn, was found to secure the same ob- 
ject, while, at tbe same time, it «a« belter adaptefl for general purpoaea. 
Fur tbia improvement on Captain Huddart's plan we believe we are indebted 
to Mr W. Chapman of Newcastle. Tbe principle by which an increase of 
Blren^h In the Cordage was effected (amounting to about 30 per cent.), is 
aimply by so conEtructing the strand of tbe rope as that everg yom is made lo 
btar id oam proportiou qf Ihe ttrain. That the application of such a principle 
ahaulil be foUi>we<l by such a result, must tie apparent to every one, and it it 
bgEarrt/iag oal thin lame prinaple lo ilt/uU length, as we shall alterwards shew, 
that we have been enableil to effect an additional increase of strength, and, 
cnnsetjuenliy, of durability to the rope. 

" That a great improvement in rope-making was effected by these gentlemen, 
there can be no cjuestion, but that perfection in the art might be attained, it 
was stilt necessary that the mode of preparing the yams should also be impro- 
ved. I'he usual process of hand-sjunninc was considered very defective, as 
evidently it did not impart to the yama that degree of strength which It woa 
thought the material was capable of affording. Endeavuura were accordingly 
made to obviate this defect also. Three patents were even taken out for ma- 
chines, but these were foiuid not to answer expectation ; those constructed 
by Mr Chapman are still used by some houses in England, but as they are 
very defective, they have never been introduced into general practice. A 
moment's consiilerntiun must be sufficient to convince any person, the least 
conversant in rope-making, that, if the strength and durability of the rope 
depend on the proper arrangement and equal bearing with each other of tne 
yams in the itrand, so Hi strength and durability must also depend on 
tbe just arrangement, regular twisting, and consequent equal bearing of 
the nbroua aubatances which are employed in tbe composition of the yams. 
Indeed, alter tbe improvement above aUuded to, this was the only thing re- 
quisite to complete the scientific construction of cordage ; and by tbe appli- 
cation of machinery on a principle somewhat annloguus to that which we have 
alrearly referred to, this desiderBtum has also been supplied. Mr Lang, who 
bad for many years directed his attention to the subject, and was convinced 
of its practicabilily, upon taking the active management of our works, got a 
set of machines constructed under his own direction, which, on repeated trial, 
were found completely to accomplish the ot^ecL By this invention, the re- 
gular spinning of the yams which bad hitherto been prepared in a tedious 
and clumsy manner by hand-labour, is one object which has been effected ; 
but this, altfaough in itself important, is one of its least advantages. By the 
same plan, the hemp, to whatever purpose applied, being drawn over a sue- 
cession of ^lls, or small hackles, is dressed in the highest degree ; hence the 
fibrous substances of tbe hemp are regularly split and subdivided; they are 
also multiplied to such an extent as that their number in a Patent-spun yam 
will be found more than double the quantity of those which compose a hand- 
spun yam of equal grist ; this, every one will admit, must increase its strength 
in no inconaiderable d^ree. Again, while the fibres are thus greatly multi- 
plied, they are also completely elongated and laid straight, so as to admit of 
being regularly twisted, and each fibre 1)eing stretched its full length and 
laid parallel to the others in the yarn, they are all made tu hear at the same 
time, and equally, in the strain ; thus every fibre of the hemp is called into 
action, and contributes its own proportion of strength to the ftbric : this is 
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AU, ac fiigtii ; and IhcreTare tmlyoiif-half of thelengtli of ita fibre is extended 
In the yarn, consequentlv-. tome qimllties of liemp have liilh«rtij been eonsi- 
derct iDferior, horause, on account of the shortness of their fibre, theji wauld 
n<it atlmit of being doubled : thus, a material in other respects as good, wbik 
of lovreT price, hat been rejecteil ui the mannbolure of Cordage, nul »u Diuch 
on Ita own account, but liecause, bv the process of handjiiuming, only the 
OneJiftlf uf Its length could be employed. Now, Mr Lang'K plan has tbia ad- 
ditional advantage, that the hemp is spun by the end ofthe fibre, and thus, 
Tyy having Its whole length eKtendcd in the yam, those qualites of hemp 
hitherto ronsklered Inferior, because shorter, may be applied with equalsafety 
and advantage, and do in reality produce Cordage as strong and as durable a« 
tbe others. Wlien we take into account the very depressed eUte of thla brand) 
of OUT manulbcture, in consequence ofthe liwilitiea eigoyed by our neighbours 
on the cuntlnent of underseUlng us in a foreign niorkel,* as also the present 
slate ofthe shipping interest, it will, by every candid person, be acknowled- 
ged that an invention such as this, by which we are enabled to produce a su. 
perior article, and at a cheaper rate, ought, even in a puUticol point of vie», 
to be regarded as a public good ; and is consequently entitled to public en- 
couragement and support." 

So far Messrs Macnab. We have seen the rope-yarns un- 
derstand the machinery employed, have read carefully the ex 
position, and do not hesitate to say, that lliis new cordage has 
ansivcred the expectation of those who have tried it, and ihai 
severely ttx), in many seas. The piihtic, the best judges in such 
cases, will, we doubt not, after a carcl'u) perusal of the " E,rpo&i- 
Uon," and examination of this new kind of cordage, feel it th eir 
interest to employ it extensively. 
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5. Lethtea Geognosiicaf or J^igures and Ztesaipiiims of the 

ristic Petrifactions (f ike differeitt Rock Formations. By Dr 
H. G. Brown- In 4to fasciculi- Heidelberg 1634. 

This beautiful, accurate, and interesting work, of which the 
first number has reached us, is creditable to the well known 
practical skill and learning of the author. Every possessor of 
a geological cabinet, and all who study tlic geological history 
of the remains of the animals and plants buried in the crust of 
the earth, will find in the I.ethtea Geognos^tica a safe and 
structive guide. 






" We learn, upon good nuthoritj, that Ilopematers In Rueala are 
the rate of only 3jd. per day ; hence the impartance of machinery, wWdh 
by lowering the price of the article, prevents our being shut out of the fo- 
leign niarkel. 
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Prwcciivigs of the Ru^al Society ofEuUihurgh. 

1834, December I. — Sir Thomas Makbougali. Bkishani;, 
K. C. B. President, in the Chair. The following commimica- 
tions were read : — 

1. On Phospburetted-Hydrogen Gas. By Thomas Grnhnni, 

Esq., Glasgow. 
S, On the Fossil Fishes of the Limestone of Burdielimise. 
By Dr Hibbert. 

In this paper the author gave an account of a Mmmnnicntfon re- 
cLwed by liim from M. Agussiz, reJntive to the remains of fishes 
which had been discovi;red in the limestone of Burdiehouse, and 
ivbich had been submitted to hia examination. 

The genua found in greatest abdndance had been referred by Dt 
Hibbert to the Falffioniscua, n-hicb view was confirmed by M. Agassiz, 
who, in pointing out its distinction from tlie PalKoniscua angustus of 
Autun, which it most resembled, regarded it as a new species. Tliia 
very characteristic fisb of the limestone of Burdiehouse, Dr Hibberl 
has named PalieoniacuB Robisoni, in honour of Mr H^bison, General 
Secretary of the Roy^il Society of Edinburgh. Anoiher fossil fis^ of 
a new and extraordinary genus, received the name of Eurynotus 
cronattis. A third, wbicb was the rirst aninial relic discovered by 
Or Hibbert in the quarry of Burdietiouse, wiis named, at hia request, 
the Pygopterus Bucklandi. 

The bony rays, of immense dimensions, and beautifully configu- 
rated, in the possession of the Royal Society of Edfnburgh.'M. Agas- 
sis refers to a new genus of tish ; and he proposes to natnc the indi- 
vidual to which they belong the Gyracanthna formosiis. He is also 
!nchned to refer to tbe same individual certain teeth found in another 
Ibcality near Edinburgh. Tltis genus belonjrs to his Ptacoidian order, 
and to the family of Cestraciontes, so named from their approach to 
the Cestracibn of New Holland. With regard to thte alleged Saurian 
(SHaracter of the teeth, scales, and some of the large bones discovered 
in the quarry of Burdiehouse, M. Agasstiz was induced to consider 
tntiih 03 Sanroid, rather than eXnctly Saurian, and to assign tbem to 
a tai^e siiUTDid fish, akin to the extant Lepidoiiteus. In the form 
lilF its' teeth, and tn a very near resemblance of its scales to those of 
a teptile, the Lepidosteiis oiffees' witli.Crocodileiui families. Nor 
does this general correspondence fail, even wrrth regard to the inter- 
nal structure of the animal. M. Agassia has described the result of 
sn investigation of the swimftiiiig bladder of a specimen of the Lepi- 
dosteus spatula, preserved in spirits, from the dissection of which he 
mis enabled to demonstrate, not only that it is a real Inng, bat'^at 
it even approaches closely to the atmctiiie of the lungs of reptile*, 
having characters in common vrith the lungs of salamanders, and of 
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the reptiles improperly colled doubtful reptiles. The lung or Bwiar- 
ming bladder of the Lepidosteua is not only cellular, but has also a 
trachea, which extends the whole leugih of its anterior surface, anil 
is, surrounded by ligaments, intended to 
and shut it, constituting an apparatus even msre- complicated 
what is found in many reptileg. M. Agassiz also adds, that the 
peanuice of that of a common fish : it is destitute 
led bulbus norticus, so characteristic of liah, and 
re the aspect of the heart of a reptile. 
its well marked external characters, M. Agassiz 
luroid relics discovered at Burdiehouse, and, iu 
this inquiry, he has been assisted by the entire head of a large fos- 
sil fish, preserved in the museum of Leeds. From the aid thus de- 
rived, be has been enabled to establish a new genus under the name 
of Megalichthys. With regard to the scattered and disjointed bones 
found at Burdiehouse, it is conceived that they indicate a distinct 
species, to which M, Agassis has some time since given the naoie of 
Megalichthys Hibberti. To the remains of another species of the 
same genus, discovered near Glasgow, and distinguished by a greater 
flatness of its teeth, M. Agassiz is disposed to assign the appellatioa 
of Alegalicbthys falcatus. ^^J^B 

December 15. — James Russell, Esq., VicG-PresideDtiJ^H 
the Chair. The following communications were read : — 

1. General Remarlcs on ihe Coal- Formation of the Great 
Valley of the Scottish Lowlands. By Major-General 
Lord Greenock. 

In this paper the author stated, that although there is sufficient 
evidence in the mechanical origin and organic contents of the beds 
(some of them of extraordinary thickness and extent), which form the 
coal-measures, to prove the pre-existence of much larger tracts of dry 
land, in connection with each other, than could possibly have bees 
afforded by the older portions of the present countries ; such proofs 
are altogether wanting when we endeavour to restore, in imagination, 
what might have been the probable extent of that land, the greater 
part of which may now lie buried beneath the ocean, or have since 
been covered by more recent deposits. It appears, however, to have 
been clothed with a luxuriant tropical vegetation, and sufficiently 
elevated to have given rise to the rivers and torrents, by which the 
materials for composing the coal strata had been carried down into 
the lakes or estuaries, where to all appearance they were deposited. 

The circumstances in which the large fossil trees are seen imbed- 
ded in the strata of the coal-measures, and other similar phenomena, 
have led the author to snppose, that these rivers and their estuaries 
may have been of greater magnitude than would probably have been 
the case if they had been situated in small islands, according to the 
opinion of many geologists. The intermixture of terrestrial and ma- 
ime remains in the same beds, i& a strong evidence in favour of 
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fiuviatile origin ; and the fact frequently otiserved, of these 
being covered by, or alternating with, otherit containing only m 
remains, may, with great probability, be referred to changes in the 
relative level of the land and sea that may have taken place wbilu 
these deposits were forming. 

The author then proceeded to describe the limits witbis which the 
coal appears to have been deposited in the Scottish Lowlands, which, 
WTt1i the exceptions pointed out by him, may, according to Wiliiains, 
be indicated by a line drawn from the mouth of the Tay passing 
through Stirling, to the northern extremity of Arran ; and another 
nearly parallel to it from St Abb's Head on the east coast, to Girvan 
on the west. Although coal may not have been equally distributed 
in every part of this district, — t)ie deposition of the vegetable mattM 
from which it was derived, having probably been more or less in- 
fluenced by local circumstances, which may also have caused occa- 
sional varieties in the mineral structure and organic contents of the 
associated strata, — yet, in the opinion of the author, there are suffi- 
cient grounds to justify the conclusion, that the whole series origi- 
nally constituted one great formation, the strata of which it is com- 
|K)sed appearing to have been deposited continuously, more or leas, in 
a liorizontal position at the bottom of the sea, that must then have 
covered at least the whole of that portion of the Lowlands, forming 
eitber a strait or channel between two islands, or perhaps a vast es- 
tuary in which the rivers of the neighbouring primeval countries dis- 
charged their naters. The ripple-marks observable on the surface 
uf most of these beds give mucn additional probability to this suppo- 

This original continuity of the beds occupying the carboniferous 
district, appears to luive been subsequently interruptal by tbe intru- 
sion of the igneous rocTis and hills so universally prevalent in that 
formation, by which tliey have been separated into the fields or basins 
where they are jiow found. The effects of Plutonic action, by which 
these hills were produced, seem to hare been the chief agents em- 
ployed in modifying the external surface uf this important district, 
and occasioning those chemical changes and combinations in the in- 
terior of the e^-th, by which, when elevated above the waters, it was 
destined to become a more suitable habitation for the human race. 

The Fentlaud, Campsie, and Ochil hills, as well as many others 
of a similar description within the limits specified, afford striking ex- 
amples of the effects produced by their intrusion among the coal ' 
stratsi at periods subsequent to the consolidation of the latter, of 
which some instances were noticed by the author. In fact, the 
whole country occupied by the Scottish coal-measures, displays more 
or less the influence uf such igneous hills, or of the dykes connected 
with them, A certain degree of parallelism may be traced between 
the principal ranges, their general bearing being from the eastward of 
north to tlie westward of south, which corresponds irith the general 
strike of the fossiliferous strata ; but they often appear to have been 
protruded through the surface without any order or regularity, and 
the dikes are found to proceed in every direction from the principal 
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Tbu uuUiur farlLer remaiked, that rivers, estuariea, or P^tML^ 
of tliL- Bca, DOW flow tlirough or cover strata of tUis coal formation, 
wliicb, from tlic appeomnces on their opposite shores, were in alljjpro- 
t)abiUty once continuous. The connection between the Lothian coul- 
ficljs and that of Pifesbire is very appAreDt,^both in the general di- 
rection of the strata, as seen hy their outcrop on the opposite shores 
of the Frith of Forth, and in the number aiid thickness of the beds 
of coal in e^ch, wbidi esnctly correspond. The appearance of the 
carbuiiferous series in Arran.'andal Campbelton iu fcintyre, as well 
as the indicatiuDs of its existence at Ballycastle, and other places on 
the Irish co.'tst, witliiii the prolongation of the lines before adverted 
to, seems fuUy to establish the geological connection in this, as well 
as in most otlier respects, lietween the west^of Scotland and the^noilh- 
i^ast of Ireland. ^^^ 

2. On the composition of the Kangoon Fetroleiim, with Wl^k 
marks on the composition of Petroleum and Naphtha in ge- 
neral. Bj William Gregory, M.D. F.R.S.E. 

The author lirst adverted to the discovery, nearly about the same 
time, of parafline hy Reichenbaeli and of potroline by Dr Christison, 
Tlie former occurred amonj; the products of destructive distillation ; 
the latter was found in the Rangoon petroleum, and they were soon 
foiuid to be identical. Reichenbach's researches on naphtha were 
then quoted, by whicli it appears that that indefatigable observer 
could not discover, in the kind of naphtha which he examined, any 
trace either of paraffine, or of any other product of destructive distil- 
lation. On the contrary, he found that naphtha to possess the cha- 
racters of oil of turpentine, a product of vegetable life } and he suc- 
ceeded in obtaining a precisely similat oil from brown coal by distil- 
lation at 212". These facts had led Reichenbach to the conclusion 
that naphtha in general is not a product of destructive distillation, 
and, conseq^uenlly, must have been separated at a comparatively low 
temperature- The author showed that Dr Christison's discovery of 
paralfine, of which Dr Reichenbach was necessarily ignorant, is in- 
consistent with this view ; and detailed some ex^ieriments, by which 
he has rendered highly probable the existence in petroleum of 
eupion, another of the products of destructive distilhition. This 
sabstanco is a liquid of Sp. gr. 0,653, boiling at IlO°, and very frag- 
rant. The author obtained from the Rangoon petroleum a liquid of 
Sp. gr. 0-744, boiling at 180", ani( rather fragrant- The oil of tur- 
pentine, as is well known, boils at 280, and has a Sp. gr. of 0.860 ; so 
that, at all events, the naphtha from the Rangoon petroleuai is not 
oil of turpentine. This was farther proved by the tests of nitric 
acid and iodine. Similar experiments on one or two other species of 
naphtha led to similar results. They all yielded a liquid of Sp. gr, 
about 709, and, consequently, could not be oil of turpentine. The 
Wnds of naphtha trieil were PersiMii Oiiphthit, obtained from 'Dr 
Tliomsnii, and commercial naphtJia, .sulil by M, Robiquet of Paris. 

Tlie nulJior eoiichidi'd, ih.'ii if ihi- n;iphlliii examined hy Rei^ga- 
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tbesG coalbeds to be of the kind described by Reichenbach ; while the 
Rangoon and Persian petroleums, being products of destructive dis- 
tillation, must have their origin, if in coal-beds at all, in such as have 
been exposed to a high temperature, and must, consequently, be very- 
different from the ordinary coal-beds. In conlirmation of this view 
it may be stated, that Dr Christison could find no paraffine either in 
the petroleum of St Catherine's, or in that of Trinidad or Rochdale- 
The author finally directed attention to the application of the pa- 
rafline as a material for giving light, as, when pure, it burns witli a 
clear bright flame, lite Uiat of wax, and might doubtless be obtained 
at a cheap rate in the East. 



January 5. 1835.— Sm T. M. Bbibbane, President, in the 
Chair. The following comraunication was read : — 

On Water as a constituent of Salts, By Tho. Graham, Esq. 
\Qth January. — Dr Hope, V. P. in the Chair. The fol- 
lowing communications were read: — 
I 1. On the Refraction and Polarization of Heat. By Pro- 

rfessor Forbes. 
2. Supplementary Notice on the Chemical Analysis of the 
Animal Remains of IJurdiehouse. By Arlhur Con- 
ucll, Esq. 
t. Since the Author's former communication to the Society, he has 
analyzed a portion of a bony fin-ray from the limestone belonging to 
a fossil fish which has been designated by M. Agassiz, Gyracantbus 
formosus. 

_ .The constituents were found to be, , 
^^Ai: Phosphate of IJme wilh u llttlQ Fluoride of Calcium, . 63.07 

^^H» , Carbonate of Lime, 33.li<> 

^E., Siliceoua matter, [0-S2 

^■T potash and Soda, partly as Chloriilex, .71 

^Mr' mtuminiiuB matter, -Ji 

^^V Phosphate of Magnesia, .... trace 
^V^ ' Animal matter, trace 

!P0.20 
He has also analyzed a portion of the fossil scales embedded in the 
limestone. These scales belong tu a fossil ^^enus of fisb, to wbicli the 
name of Megaliclitbys has been given bv M., Agassiz, and ^vhidi is 

i: 
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supposed to anproncb in character tu tlie Lepisosteus, or Lepidrnteug 
of A£BS->iE- The scales were about three-fourtbs of an inch lung by 
somewhat less in breadth, and iiosBessed a tine lustre, and the nsual 
delicately puncturt^d surface. They were found to contain — 
Phoaphuteof Lime, with a little Fluoride of Calcium, 60.0* 
Cubonate of Lim^ ■ ■ . ■ ■ . I1.9I 

BiUceouB nutter, 33.10 1„„., 

Water, . 3.48 J 

folaih and Soda. 47 

Bituminous matter, 12 

Pfaonphnte of Mugnenia, . , . , trace 

luo.oa 
It is remarkable that the composition of these scales is very andu- 
gons to that of the scales of the recent Lepisosteus, if we suppose the 
perishable animal matter in the latter to be replaced by intiltration by 
the hydruted siliceous mutter in the fossil Hoales. In those of the re- 
pent Lepisosteus, Chevreul found — 

Phosphate of Lime, .... 4C.20 

CorbouBte of Lime, ■ • . .1 0.iM) 

GelalinouB Animal matter, . . . 41.10 
Phosphate of JUagnesia, . . . a.a 

Fatty matter, 10 

Cubonate of Soda, 10 



The result of the analysis of the bony rays of the Gyracauthu* 

may aisp be compared with the constitution of certain recent 6Hh 

Iwries. Those of the pike, as determined by Dumenil, ci ' ' '^ 

Phosphate of Lime, .... S5.3S 

CatlMoate of l^imc, . . G. 1 6 

A nimal matter, 37.36 

Traces of Soda and losa, - . .1.33 



authu* 
at 6Hh 

1 

lioid^H 



If we suppose the animal matter to be replaced partly by 
matter and partly by curbonate of lime, the composition of the rectal 
«nd of the fossil Wnes Ijecomes very similar. 

The ratio of the phosphate of lime to the carbonate of lime in the 
Coprolites, according to the analysis formerly communicated to the 
Society, does not differ much from the proportions in the above ana- 
lysis of recent lish bones. The Coprolites may therefore be viewed 
as aggregated masses of tish-bone earth, the animal matter having 
decayed almost without any substitution, from fecat matter not pos- 
sessing that structure and solidity which seem usually essential to 
the proper process of mineralization by infiltration. Since his for- 
mer communication, the author hiis found a trace of fluoride of cal- 
cium in the Coprolites. 

It is remarkable, that the limestone matrix itself contains a very 
decided trace of animal matter, doubtless derived from the great 
nantity of animal remains which have been entombed ii 
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1SS5, Jan. 24, — Professor Jameson, P. in. ihe Chair. — A 
paper by Mr Hay Cunningham was read, on the Geology of 
the Iskiids of Mull and lona. The author considers the rocks 
of Mull as referable to four periods of formation, and he de- 
scribed these in detail, viz. the Primary stratified Rocks; the 
Granite ; the Sandstones, Shales, and Limestones of tlie liassic 
series ; and the great assemblages of Trap rocks, which consti- 
tute by much that larger part of that island. A particular ac- 
count was given of the distribution and the limits of these diffe- 
rent formalions, their external physical aspect, ihijir mineralo^- 
cal characters, the fossils which some of the rocks contain, and 
the various relations of the members of the series to one another; 
and more especially, the relations of the granite to the primary 
slates, and of the trap to the primary and secondary strata. In 
describing lona, various interesting particulars were communi- 
cated regarding the limestone or dolomite connected with the 
primary rocks of that island, and the felspar rock which occurs 
near the limestone. The paper was illustrated by an extensive 
series of coloured sections of the strata and veins, and by speci- 
mens of the rocks. 

Professor Jameson exhibited a new bird, which appeared to be- 
long to the genus Eurylaimus, and which he named Ualhousia:, 
in honour of the Countess of Dalhousie, who has long been dis- 
tinguished as an enthusiastic admirer of nature, and a successful 
cultivator of natural history. It was described in the following 
terms : — Bill greenish- black ; on its edges, along the culmen, 
and at the tip, yellowish -white ; length 3-4ths of an inch ; 
breadth at base 3-4ths of an inch. Nostrils ovoid, inserted at 
tjie base of the bill, and partially covered with feathers. Body 
grass-green above; below, apple-green Throat of a golden 
yellow, which extends round the neck, and terminates at the 
occiput with a few sky-blue feathers. Occiput and top of the 
bead, greyish-black, with a crest of sky-blue. Ear-coverts and 
face golden-yellow, mixed with sky-blue. Wings short; Ist 
and 4th quills equal, 2d and 3d the longest ; external webs of 
quill-feathers grass-green ; internal bluish-black, with a broad 
band above in their centre of sky-blue ; below, there is one erf i 
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grcyisli-wliiti;, which extends across the internal web of the seven 
first primary qiiills. Tail Berlin-blue, very long, and strongly 
forked ; the two middle teetrices much the longest. Tectrkes 
twelve in number. Total length of body from the tip of bill 
to point of toil, eleven inches: tail, five inches. Tarsus weak, 
and rather longer than middle toe; length an inch and a quarter. 
Toes, external united to middle by two joints ; internal by one. 
Tile specimen of this very rare and beautiful bird, which is a 
native of Northern India, was brought from thence fay Lady 
Daliioiisie. It was remarked, that it is distinguished from the 
typical specimen by the following characters: — The first that 
strikes us is the portion of the nostrils, which, as already no- 
ticed, are inserted at the base of the bill, and partially covered 
with feathers. In the typical species, they are quite naked, and 
inserted at a distance from the base. Secondly, the strong cunei- 
form tail, and shortness of the wings ; and lastly, the weakness of 
the tarsi. Although the bird presenis a peculiar group of cha- 
racters, it was not considered advisable to form a genus of it, 
until its habits and manners were made knoiyn. Its locality is 
also interesting, fiom it pointing out that this genus probably 
extends over all India proper. 

At the same meeting, a specimen of a new Meliagris, from 
New Holland, was exhibited and described. The trivial name 
of Lindesayii was given in honour of Colonel Lindesay, a distin- 
guished oilicer, and very active naturalisf, formerly commander 
of the S9th regiment in New South Wales, but now removed to 
India. This bird gave rise to the erroneous opinion that vtd- 
ttires exist in the Australian continent. 

Feb. 7- — Dr Gbeville, V-T. in the Chair.— Professor Jaiite- 

on, in a series of geological observations which he read to the 
Society, ampng other interesting topics, noticed the following : 

Jst, Beds ^recent Shells on tfte banks qftlte Firths of Forth 
and Clyde, sUnaie considerably above the present level of Uiese 
estuaries. — These beds, Professor Jameson remarked, had been 
pointed out by him to his pupils, during his geological walks, 
from the year 1806 up to the present time. One of his pupils, 

"■e late Assistant- Surgeon Macgregor, in 1811, read before the 
iiicty a papir on the recent sea-shelU he noticed about i^ milfg 
m Glasgow Captain Laskcy, in 1814', read a memoir on«' 
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if i<(;ariilu:lls, t'Stiiuatcd 40 ivsi above the level of the Clyde^ 
whicli be examioed in the line of the Ardrossan Canal, a few 
miles from Glmgow, of which memoir an abstract was published 
in the 4th volume of the Society's Memoirs. He enumerated 
the following shells: — 1. Turbo littoreus, %. rudis, and 3. tere- 
bra; 1. Nucla minuta and 5. nuclea ; 6. Patella vulgaris and 
1, pelUicida; 8. Jitwcimim iapillus, and 9- undatum; 10. Mt/tilu6 
edulis; II. Vefius islandica, 12 striata, 13. literata; 14. Pec- 
ten upcrcularis, the subrufos of Donovan ; 15. Balanus com- 
munisi 16. ^nornia ephippium ; 17. 7'f^^iria plana ; IS. tierita 
littorajis, 19- glaucina ; 120. J/^a truncata ; 21. Trochus cras- 
sus; ^% Cardium echinatum. All these shells, Capta'm Laskey 
remarked, still inhabit the Frith of Clyde and its shores, but 
occur below Uunbarton, or where the water is constantly salt. 
Captain Laskey also described to the Society a bed of dead sea 
shells near to Dunbarton, and above the present level of the 
Clyde, among which he particularised Venus sulcata, Pecten 
islandica, and Oslrca islandica of Turton. Elr Fleming after- 
wards read to the Society " A short account of a bed of fossil 
shells found on the banks of the Forth to the west of Borrows- 
tonness.^ This bed he described as entirely of sea-shells, mixed 
with a small portion of sand. The cpmmon cosier is in great- 
eat abundance ; and along with that Bhell all those species which 
are found in plenty on the siiorea of the Frith of Forth ; such as 
1^1/lilus edulis, Vemm rhomboidea, Mactra truncata, Bucdnum 
undatum, Turbo Uttoreus, Patella vulgaris. The bed is about 
3 feet-thick, and below it a bed of gravel resting upon the sand- 
stone of the district : it extends in a straight line along the bank 
of the Forth, in a direction frojn cast to west, nearly three miles, 
and is about thirty-three feet al)ove the rise of ordinary spring- 
tides. Mr Bald, in the Memoirs of the Society, mentions ^ea-shells 
as occurring at Alloa, twenty feet above the present level of the 
Frith of Forth ; also sea-shell a. several miles to the westward of 
Stirling Castle, [jarticularly valves of the oyster, of uncommon 
size, although no recent specimens are now found so large, nor 
any live oysters above Queensferry ; also a bed of sand aud oy^ 
tei-p at the foot of . Clackmannan hill. Mr Adamson, another 
member of the Society, in. a memoir published in vol, iv. of the 
Society's Memoirs, describes n bed uf sea-shells in the isle of 
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r Ix>nnch in Loch Luiuoiid, twenty-two feet above the present lafl 
L vd of the sea at Dunbarton, in which were some species appan 
I n.*nt))> new to conchologists, and several echini. In 1821, in am 
I aocoiinl reed to the Society of remains of the elephant found iM 
I BD alluvial bed near to Kilmarnock, it was noticed that these ru 
mains were accompanied by sea-sheils of the same species n 
t those living in the present sea. In 18:^4, Mr Blackadder, londJ 
I surveyor, laid before the Society a paper, an abstract of whicM 
I appeared in the 5th volume of the Society's Memoirs, on vham 
he falU the Superficial Strata of the Forth district. He thefw 
nienlions common sea-shells of the Forth as occurring at PoW 
maise, below Stirling, at Grangemouth, and other places nem 
the shores of the Forth ; and also some instances of their ofiN 
currcnce far from the present natural habitat of these sheiin 
but everywhere above the present sea level Mr lilackadddfl 
of Edinburgh, a few years ago, described in a memoir laid befl 
fore the Society the betl of sea-shells considerably above tbn 
present level of the Frith at Wardie and Newhaven. Anil 
within these few months, Mr Maclaren, in a well known periiM 
dlcal, " The Scotsman, "" describes a jiortion of the shell bed ben 
twecn Leith and Portobelto, and Dr R. Thomson, in his intM 
resting new journal, " The Records of General Science," givcfl 
several additional particulars regarding the shell bed on thm 
banks of the Clyde. From these details, it probably follows, eU 
ther that at some former period the waters of the Clyde SfiM 
Forth were considerably higher than they are at present, or ttuH 
the land has risen, " 

3. Newest Fketz-Trap cf Werner. — Werner, from the fact 
of trap-rocks resting upon sands, clays, marls, &&, inferred that 
these rocks were of comparatively recent formation. He fur- 
ther conjectured, that these very generally distributed rocks, 
were deposited from the waters of a deluge which overspread 
the surface of the globe. A similar opinion is now prevalent 
among geologists ; but with this difference, that modern geol 
gists refer the formation of these rocks to igneous, not to aqueoi 
agency, and the rising of the water to a rising of the land. 

S. Coal Formation. — Professor Jameson explained, that all 
the chief geological characters of the old and the new coal for- 
taationa in Scotland had been amply and satisfactorily mode 
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iby the Wernerian Society many years ago; — that he, in 1811, 
in H memoir read before tlie Society, maintained tliat nearly llie 
whole, if not the whole, of the sandstone, both red and white, of 
the island of Arran, belonged to the old coal formation, and 
that, upon this sandstone, on the opposite coast of the mainland, 
as near to Saltcoats, the more common or newer beds of the 
coal formation were seen resting. He also noticed, that, in 
1805, in his published Mineralogical Account of the county of 
Dumfries, he had described the occurrence of red sandstone in 
Dumfriesshire, as connected with the coal formation ; and, in 
the same work, that, in Mid-Lothian, red sandstone was met 
with in the coal formation, as at Roslin, &c. ; and that this 
red sandstone occurred, generally in the lowest part of the cobI 
formation, abundantly in East Lothian, Fifeshire, Berwickshire, 
Roxburghshire, &c. The old red sandstone, a formation con- 
nected with quartz-rock, and older than the red sandstone of the 
coal formation. Professor Jameson remarked, was well displayed 
on the banks of Loch Ness, in the county of Sutherland, and 
in many other places in Sotland. 

4. Syenite or Granilel of Skye, Craig of AiUa, St Kilda, 
Arran, 6^c. — Professor Jameson requested the attention of geo- 
logists who may visit Arran, to the syenite and granite rocks, 
apparently in connexion with sandstone and conglomerate, in 
the line extending from the upper part of Glencloy to the great 
body of granite of the northern division of the island. He also 
recommended geologists to examine particularly the two chief 
granites of the island, viz. the small granular, and occasionally 
syenitic varieties on the west side, and the coarse granular on 
the eastern side of the island, and to bear in remembrance that 
these western and eastern granites might prove to belong to 
different formations. The Professor also mentioned a variety trf 
particulars UlustraUve of the geological positions and mode of 
formadon of the granular crystalline rocks of the Craig of Ailsa, 
St Kilda, aod the island of Skye, from which it appeared to re- 
sult, that these rocks, viewing them as of igneous origin, were 
of newer formation than the great coal formation. 

5. Organic Remains in the Coal Formation. — The labours 
of Messrs Nicol and Witham, it was remarked, had added con- 
siderably to our knowledge of the plants of this formation ; and 
the specimens and details furnislied for publication bif the P' 
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l*roctedings of thf WtmcrianSocielff. 
.lidcni of tliL" Socfi-Iy, nlso by Or Fleming, Dr Hibhert. L 
Gfrenock, nml others, were daily exU'niling our acqiiniiitani^' 
with the r'ussil corals, slielb, and fishes of tliis interesting fnrnA<i 
lion. In regard to the fossil Rshes and coproHtes in Ihe lim^ 
Mone, slalc, and ironstone, of the middle region of Scotland, 
it was remarked, ihat, in several districts on both sides of the 
Forth, they were met with in considerable abundance, where 
they were first pointed out by the President of the Soi'iely, and 
aftcrwnrda, in «oine new localities, by Walter Calveriy Trevel- 
yan, Esq., Lord Greenock, Dr Hibbcrt, and Thomas Jameson 
Torrie, Esq. Professor Jameson mentioned some beds in the 
cofll formation so thickly studded with coprolites, ttiat they might 
be named coprolUe bfda ; while others abounded so much with 
fish scales, that they might not unaptly be called scale beds ; and 
further, that the coprolites were not confined to thej^m Ume- 
iloiies, but were met with also, although hitherto not so abun- 
dantly, in the corai and shell limestones of the coal formati 
■and that hitherto no remainsof undoubted fossil sauriaii 
had bten met wiih in Scotland ; the lai^e crocodde-like teeth 
lOovpred in the coal formation hy the late Rev, 1), Ure, and fi^ 
■gUred by him in his History of Rnlhergicn and Kilbride, aftd 
■ Bitice, in 1834, by Dr Hibbert, at Bufdiehouse, near Edinburgh. 
belonging probably to aii extinct tribe of fishes. The' siiuh[)!dal 
■diaracter of Some of these fossils has elicited the foilu*ing te- 
Trtarksfrom Professor Agassiz:-^ 

" ft is in the series of deposllsinferior to the Lias that We 
^n to find the largest of those monstrous Sauroid fishes, whoK 
ifiiteolbgy reminds us in many respcts of the skeletons of saurian 
MAitiials, viz. by the closer sutures Of the bones of the head, hy 
'the large longitudihally stripfed conical tefith, and by the manuev 
Ih which the spinous epiphyses ore articulated With the bodies 
iaf the vertebr*, ahd the sides at the extreniiiy of the transTerse 
: *(MpliysL's, The ailalogy rthich exists between these fidies and 
-dfiuTiad attiitials, is not cotitined to the skeleton ilone ; ter in one 
W the t*a rfceiit genera I have foUnd a very peculiar Internal 
organization of the aJft pdrts, whlcht^nders the simitarity greater 
flan ii at first apjJeared. There is, in fact, in the Lepidostciis 
lottis like that of the sirens and the salamandrian 
lies, a cellular swimming-bladder, with a trachea, like the 
^ of an ophidian. Finally, their mleguments have often an 
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appearance so similar to that of the crocodiles, that it ia iiot al- 
ways easy to distinguish them. i 
" The smallness of the number of fishes found in traneilion 
rocks, prevents us as yet from assigning to them a |>articular dia- 
racler, Nevertheless the species in the collection of Mr Mur- 
chison already indicate types which do not extend even to the 
coal formaliori. 

" What is most remarkable in all the fishes infeiior to ihe 
oolitic series, besides their analogy with reptiles, is, on the one 
hand, the very great uniformity of the types, and^ on the other, 
the very great unilbrmity of the pans of the same animal among 
themselves; so that it is often difficult to distinguish the scales, 
the hones, and the teeth from one another. If we may be peiv 
mittcd to hazard some conjeclures on this state of things, such 
as it is presented to us now, we are naturally led to think, that 
the principle of animal lile, which developes itself at a later pe- 
riod under the form of ordinary fishes, reptiles, birds, and mam- 
raiferous animals, is at first entirely confined to those nngulaf 
sauroid fi^es which partake at the same tinic of the structure of 
iishes and reptiles, and that this mixed character is not lost ih 
this class til! thfe appearance of a larger number of reptiles, in 
the same manner as we see ichthyosauri and plesiosanri partaking 
in their osteology of the characters of the cetacea, and the largfe 
land saurian anitnals partaking of the characters of the pac^y- 
derma, which were not created till a much later period. 

" We are thus led by observation to those ideas of the pliiloso- 
phy of nature which have presented us with an organic and re- 
gular development in all created beings, constantly in conformity 
with the different conditicMis of existence which are realized at 
the surface of the globe, ih conse()uence of the changes which it 
itself lias undergone. 

" As a result of^ the facts I have brought forward, I distin- 
guish, in the whole series of geological formations, two graiid 
divisions, which have their limit at the greensand deposit. The 
first, the more ancient, includes only the Gandidcs and PlaccA- 
(ks. The iecond, more intimately connected with beings at 
pi-esent in existence, includes forms and organizations much moii; 
diversified; these arc more pai-ticularly the Ctentiides and the 
' CyCldides, and a very small number of species of the two pre- 
ceding orders, which disappear insensiblv, av\d a? 'RVfttVi^^'t 
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alt^us liviDg species are considerably inodi6ed. As wc do not 
find in the fishes of the first great period, differences correapoud- 
ing to those which we observe at the present day between fresh 
water and salt water fishes, it appears to me that it is going be- 
yond the facts we possess to admit in the oolitic series and lower 
down, the existence of distinct fresh water and marine forma- 
tions. I tliink rather that the waters of these remote periods, 
circumscribed in basins less complctt'ly shut in, did not then pre- 
sent the marked distinctions which we remarlt at the present time.^ 

At the same meeting of the Society an extract was read of a 
report by the lighthouse keeper at Lisniore, of a small flock of 
brent geese having been attracted by the light in a dark and 
stormy night, and killed by the violence with which they struck 
the building. One of the birds happening to strike a pane of 
the light-room, formed of plate-glass a quarter of an inch thick, 
passed through it like a shot, with such amazing force, that 
pimples were raised on the polished metallic refiectors by the par- 
ticles of the shivered glass. 

A model of the head of the Dodo, which is preserved in the 
Tradescant collection at Oxford, presented to the College Mu- 
seum by Mr Duncan of Oxford, was exhibited at this meeting, 
and an account was given by Professor Jameson of what is 
known respecting that bird, described by Clusius in 1598 as in- 
habiting the Mauritius, but which appears to be now extinct. 

fefi. 21. Sir Patrick Walkeb, V. P. in the chair,— Mr 
Macgillivray read Remarks on varieties of the Fox observed 
in Scotland. The author distinguished four races or varieties : 
1st, The Hound Fox, tall, slender in the limbs, with a very at- 
tenuated muzzle, a bright reddish-yellow fur, the lower parts of 
the body greyish -white, the tail yellowish -grey, with long black 
hairs scattered towards its extremity, and about three inches of 
the tip while, 2. The Cur Fox, similar to the Hound Fox, 
but smaller, with the body deeper, the legs shorter, the tip of 
the tail white. These two races seem to pass into each other, 
and can scarcely be distinguished, excepting in the extremes. 
\ The Doff Fox, compact in form, with comparatively short 
mbs, the head rather broad, the muzzle pointed, the fur deep 
;d, the lower parts brownish-red, the tail yellowish-grey, dark- 
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ened with black hairs, aiid having tlie tip of the same colour. 
4, The Mastiff' Fox, larger and stronger, its limbs more robust, 
the head much broader, a dull greyish-yellow fur, profusely in- 
terspersed with whitish hairs, the tail dusky, with long block 
hmrs scattered over it, and a small white tip. 

A paper by Mr Hay Cunningham was then read, on the Geo- 
logy of the Islands of Eigg, Rume, and Canna. The memoit 
was prefaced by some interesting remarks on the distribution of 
the newer members of the secondary class in the mainland and 
islands of Scotland. The author then entered into a detailed 
account of the stratified and unstratified rocks of which the tliree 
islands consist, and dwelt particularly on the mincralogical cha- 
racters and geological phenomena presented by the various mem- 
bers of the trap series. The paper was illustrated by sketches 
of sections, and by specimens of the rocks and simple minerals 
of the islands. 

At the same meeting there was read a paper by Mr JameS' 
Macnab, on the local distribution of trees in the native forests 
of North America. (This memoir, so creditable to the young 
author as an accurate observer, has been published in the Quar- 
lerly Journal of Agriculture, No. 28.) 

There was placed before the meeting a scries of birds from 
the Himalaya Mountains, most of which were considered ideoti- 
eal with the European species, including the GypaeCos barbatus ; 
Falco tinnunculus, subbuteo; Nisus communis ; Circus cyane us, 
cineraceus, Ecruginosus ^ Lanius excubitor ; Oriolits galbuJa ; 
Turdusmerula; Gracula rosea, cyanea ; Sylvia rubecola, titliys ; 
Saxicola stapazina ; Curruca atricapilla ; Sturnus .vulgaris; 
Upupa epops ; Picus major, viridis ; Yunx torquilla ; Pyrgita 
domestica ; Anthus arboreus ; Hsmatopus ostralegus. 

March 7. BrNDON Blood, Esti. V. P. in the chair. — Sir P. 
Walker exhibited a specimen of a hmali species of the Mus 
family, possessing some of the characters of the Marmor, which 
has been found on his property at Drumsheugh in the neigh- 
bourhood of Edinburgh, its haunts having been disturbed by 
the progress of building. 

Mr Macgillivray then read some observations on the Dipper, 
Chiclus aquaticus. The peculiarities of form and plumage 
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adapting it for its .'imphibioue mode of life were pointed 
ami its liabits minutely described. The alleged injuries td the 
salmon-iisiieTies by lliis species were rendered doubtful by tlie 
results of the author's obsersatireis, he having never found any 
ova or fry of fish iu its stomach, wlilcb was usually found to con- 
Iain fragments of coleopterous insects and moUusca, especiallj 
Lymniea peregra and Ancylus iluviatilis. 

Dr Traill then exhibited a aeiies of beautiful and correct 
drawings of British quadrupeds, cctacca, birds, reptiles, and 
fishes, executed by Mr Macgiliivray, in whom, he remarked, 
the naturalist and artist arc fortunately united, and which are 
intended for his projected great work, on the Vertebrate Ani- 
mals of Great Britain. The Society also expressed a very fa- 
vourable opinion of these drawings. 

There was then read Mr Nicol's account of his examinadon 
of the specimens of fossil wood from the Island of Mull, col- 
lected by Mr Cunningham ; also of vanous specimens irom the 
North-Africffli Desert and the Karoo Ground id Southern Af- 
rica. (This interesting paper is printed in the present N< 
her of this Journal, p. 339 et seq.) 
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PTOceediit^a t^Hie SodeUj^fitr the EnconiTogemeni nfthe ViefiA 
Arts in Scotland. 

The following communications were laid before the Society 
during the months of January and February 1835 : — 

Jnnuary 2f!. — 1. Drawing and Description of a new Reed Instru- 
ment, called " The Caledonica." By Mr William Meiklej Townend, 
Strath atfen. — The instrument was exhibited. 

2. Drawing of his ImprovedOhoe and Bessoon. By the same. — 
Tlie instruments were exhibited. 

3. Petition of WilHam Scott, wright and torner, Kinloch-Rannoch, 
by IHtlochrie, in regard to a machine constructed by hitn.^'Hie'a 
chine was e:(hibited. 

The following gentlemen were odl^itted ordinary membeDs, 1 
John S. Russell, Esq. 8 Stafford Street. 
David Chrblii>, E.icj. 20 Forth Street. 
February 11. — 1. An Easel for Paintersi on a eonvenieiitij| 
itcifi;|ii(;as ^y John Bobison, Esq., B^. B.8. E., and Couas,|fl 
Arts. I 
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2. Description and Drawings of Improved Gas-Burnera, by meane 
of which one-third less of G^ is consumed, and the Light at same 
time rendered more pure and bright. By Mr Alexander Grant, 
surgeon and druggist, Broughton Street, Edinburgh. — Burners 
exhibited. 

3. Model and Description of a new method of constructing Woodeft 
and other Bridges, Bf Mr James Edgar jun,, 6 Newingtou Plac«„ 
Edinburgh. Communicated by Dr D, B. Reid. 

4. Notice of an Improved Latcli for the Front Doors of Dwelling. 
bouses, stronger, more durable, not requiring to be so oflen cleaned, 
and having a superior appearance, ivith no [greater expense than those 
now in use. By Mr William Greig, smith, 133 Rose Street, Edin- 
burgh. — The latch was exhibited. 

.'). Donation — The Pernicious Etfects of Sea Insurance- Printed 
at Kirkaldy, 1834. Presented by Mr James Balh'ngal, Kirkaldy, 
Author of a Plan for Improving the Mercantile Navy of Great Bri- 
tain and Ireland, 

6. Donation — No. Vll. of Loudon's Architectural Magazine. Froiri 
the Author. 

The following gentleman was admitted an ordinary member : 
Alexander G. Grout, Esq. of Newhall, advocate, 

Feb. 25. — 1, Su^estions of Modes of Printing and Cyphering for 
the use of the Blind. By James Simpson, Esq. advocate. 

2. Modes of Teaching the Blind to Read, &c. By Mr Dixon- 
Vallance, Libberton, Lanarkshire. 

3. Observations on the Liverpool aud Manchester Railway. B)i 
Mr David Stevenson, 1. Baxter's Place. Communicated by the Sw 
cretary.— Illustrative drawings were exhibited. 

4. Donation — Nos> Vllt. to XII. inclusive of Loudon's Architec-; 
tural Magazine. 

The following gentlemen were admitted ordinary members, viz. 
Gilbert Maijorilnnks, Esq. Accountant, Edinburgh. 
James Hay, Rsi^. Merchmit, L^th Links. 



CofTaotioiw in the Nmnber far Jvly 1 031 oa Dr Daeg't paperi on Euehhriae, 

atul auppaaeJ errort of Sir H. Dany. 

Pjue4^. linolU.JtjrdBCOmpotlllpnranHJimDIiOfLtkui — pi^e 44, Use a, /br tms^i reaif wddht— 

|Hge49,UdElg,/»'rarMi<ac— p^W, Unca.^rlnroHrian— page47.1lnelfl, /ivTuinarfinint 

— pifie fil, llj»l^^r . The read , Uu— pogefi^, 1)ne^,^OEtoFeai4on the— pi^ "'■ "" — " 



CorreoltDiM in Ihe Number for Ottaber on Dr Davy'i paper on Siliailtil Fluoric 
Acid Gat. 
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Account of Arliftciai Felspar, by Professor Kersten. — Pro- 
fessor Kcrsten, as appears from a Number of Po^endorfB 
Annalen, No. 22. for 1834, has found distinctly formed crystals 
of prismatic felspar on the walls of a furnace, in which copper 
slate and copper ores were melted. Among these pyro-fhemi- 
caUy formed crystals, some were simple, others twin. The sur- 
face of the crystals was smooth or vertically streaked ; fracture 
coachoidal. Lustre of the crystals vitreous, and colour rose red, 
passing into violet blue. Are opaque, brittle, and hardness — 6 
of Mobs' scale. Chemical trials proved that ihey are composed 
of silica, aUiminn, and potash, consequently the same consti- 
tuents as felspar. As accidental parts, traces of manganese and 
lime may be mentioned. Mitscherlich, who examined these ar- 
tificial felspar crystals, says, they exhibited the primitive planes 
of the oblique prism, and were truncated on the acuter lateral 
edges ; a distinct cleavage was observed parallel with the trun- 
cating and terminal planes, which meet under an angle of 90°. 
Hitherto every attempt to make felspar crystals by artificial 
means has failed ; hence, in a geological point of view, this fact 
of Kersten'fl is of very great importance. 

Crystals of Oxide of Chrome. — Professor Wohler has pre- 
pared beautiful crystals of this mineral. These crystals were 
both single and twin, belonging to the same rhomboidal- series as 
corimdum. One of the most interesting features in these crystals 
is their great hardness, it being equal to that of corundum. 

Phosplutte of Lime in the Teeth, and Silica in the Skin, of 
ihe In/iisoria.— Rose of Berlin has ascertained, that the hard 
parts which in certain tribes of infusory animals are called teeth, 
are composed of phosphate of lime ; and that the hard case or 
cover with which many of these minute creatures are protected, 
is composed of silica. 
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Adie, Alexander, Esq. his register of the barometer, thermometer, 
and min-gauge, kept at Edinburgh, S58. ' 

Afiica, expedition into Central, 348. 

Agnsah, Profeasor, bis new classiGcation of fishes, and on the geo- 
logical distribution of fossil 6Bhes, 176 

Aide-Memoire du Voyageur, par Joe. R. Jackeon, noticed, 380, 

Allanite of Greenland, 3ti6. 

America, Travels in South, '296. 

Birds of, 131. 

North, critical notices of the various organic remains hitherto 

discovered in, 28, 

Ampere, his theory of the formation of the globe, and of volcanou, 
339. 

Anatomy, Comparative, Dr Grant's Ontlines of, noticed, 380. 

Animals, on the different, and vegetables represented upon the mo- 
saic on the parement ot the Temple of Fortune, 59. 

Antimonial nickel, 367. 

Antimony, on the chemical composition of the crystallized oxychlo- 
ride of, 41. 

Arago, M. on springs, artesian wells, and spouting fountains, 206. 

Amott, G. A. Walker-, his Prodromus Flors Pentnsulee Indi» 
Orientalis, 178. 

Arts, Society of, proceedings of the, 203, 401. 

~- — Useful, series of reports on the progress of the, 167. 

Atherton, Charles, civil-engineer, his description of drawing of ma* 
chinery for registering the rariations of the tide aud wind, 
311. 

Audubon, his Birds of America and Ornithological Biography, 
131. 

Barry, Qr, his ascent to the summit of Mont Blanc, 106. 

Beke, Charles T., f^q,, his views in ethnography, the classification 
of langu^'es, the progress of civilization, and the natural his- 
tory of man, 2S5. 

Bibliographica Palseontliologica Animalium Systematica, noticed, 
380 

Biography, Audubon's Ornithological, 131. 

Bischof, Giistnv, on the subterraTiean course of water, and on the j 
absorption of gases by water in the interior of the earth, S46^ 

Bodies, on the amorpHism of solid, 263. 
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Powell, Profe»B(ir, his remarks on the rintiire of the cviilence in sup- 
port of B theory of tight, 275. 
Power, on ihe npplicntion of elertro-inagnetiu, to meuh&nii;8, If)). 

Railn-ay, obserTationa on tlic Liverpool and Manchester, 322. 
Redfield, W. C., hia obBerrationg on the hurricanes and Etorms of 

the West Indies and the coast of the United States, 20. 
RemuDs, organic, hitherto discorered in North America, 26. 
Robigon, John, Es(j. his description and drawings of an improved 

method of making gcrew-tape und dies, 317. 
Royal Society of Eklinburgb, proceedings of, 189, 383. 

Salroonidai,obBervRtion3 upon the, 46. 

Sanrian boners uii the discovery of, in the mognesion conglomerate 
near Bristol, 3G-2. 

Serres, M. Marcel de, his memoir on the inquiry, whether any ter- 
restrial animals have ceased to exiiit sinc« 
59. 

Snow blindness, account of, 351. 

Stevenson, David, Gsq., his obgervHtions on the Liverpool and Man- 
chester railivay, 322. 

Storms, observations on the burrioanes and, of the West fni 
&c. 20. 

StroDtites, carbonate of, discovered in the United States, 

Taps, screw, on an improved method of niakingi 317. 

Teredo navalis and Limnoria terclirans, on the, as at present exist< 
ing in certain localities on the coasts of the British Isles, 121. 

Thompson, William, E^q. on tlie Teredo navalis and Limnoria tere- 
brans, as at present existing in certain localities on tbe coasts 
of the Britifh Islands, ISl. 

Trevelyan, W. C^ on the vegetation and temperature of tlie Faroe 
Islands, 154. 

Trinidad, on the pitch-lake of, 331. 

Uralian Monntiuns, platina and gold of the, 366. 

Vegetable organization, on the rapidity of, 375. 
Vegetables, fossil, on the history of, SI. 

Walker, Mr R., his analysis of coprolites, 164; of Craigleith fossil 

tree, 363. 
Wardie, analysis of a coprolite from, 164. 
Water, remarks on the subterranean course of, 246. 
Wells, artesian, 206. 

Wernerian Natural History Society, proceedings of, 199, 394. 
Wight, Dr Robert, his Prodronius Florra Peninsiilffl Indite Oriel 

talis, 158. 
(Vollaston medal, 364. , . 

Wood, how to make eatable food from, 377. tW> 

Woods, fossil, described by William Nlcol, 335. < ' 



